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The Teak Treei. 


(Jf. Murray.) 


TECTONA 

grandis. 


Teal, see Ducks, Teals, etc., Vol. III., 196. 

TECOMA, /usst; Gen. PI, //., i 044 - 
Teroma undulata. G. Don.; FI. Br. Ind., IV., 37S: Bignoniace®. 

GUAUCA, DC.; Bignonia undulata. Smith; B. glauca, 

Gn^^Jfy Man.Jtmb., Sind, in ] Birdwnod, Bomb. 

Reports, Panjab, 2i ' SMhpHr,og; Rohtak, 

S“Tte «A.r ~ ac»„n, of’this prodact h. an, book on 

‘"^Melcinr-¥hrSiRK Of the young branches is often employed in Sind 

as a remedy for syphilis browsed by cattle (Stewart). 

Fodder.-The FOL^GEj* J^^eyfsh or yellowish brown. 

Structure of the Wood.-Heart^ooa ^ y^^^ y 

close-grained, mottl^ with tikes a fine polish, and is lough, strong, and 
(Brandts), i.io-hlv orized for furniture, carved work, and 

durable. It is ^Stewart remarks that it is rarely large or 

Iffiant enoulh to be r^iuch used e.xcept for native’s ordinary work. 

TECTONA, Linn.; Gen. PL, II-., ttS^- 
Tectona grandis, I..inn.Fl. Br. Ind., IV., 570 ; Verbf.nace/i. 

TPhS TTfaK 'X^RKEa 

V^m.—Sdgin, ugun, sMA, Hind., Srgin, Ueng.; Saguna, Santal ; 
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, AecAmr. Simruru, Uriya; Sa/r^ Hhil j S/pwa, Melgh AT ; 

sag, hhaka. teha, teak, C. P.; Teka. 
Berar , o e Saeu 7 t. sa^’Oian^ Po.j Lohertty SiND; Sagvun, 

^nd; N-W. ’bo„’b. . s.ig, Uka, sdg^an. 

Deccan , 5«^, £W sagark, (j\ 37 .. ; Te'kku, tMumaram, tek, Tam. ; Tek, 

T"'--! Sagwani, tjga,tegina, 
Uht, f .; k/n. ; yati, tdkka-maram, Malay. ; Kydn, kywon, 

'^Aekk::d,tU sTka:lt^lU SaJ. Arab., 5a/, .a/,* Pers. 

• Monrffen Sheriff states that the name sdl (properly a Persian synonym 
^ fortoklis in many Dictionaries incorrectly applied to Shorea robusta. 
_ - ^ o X 171 /W Fd C.B.C., 202 f Brandis, For. FI,, 354, 

References.- Rox^, FI. 7/; Beddome. FI. Sylv., t., 250; 

A. 44 ; Kura, & ’Gibs., Bomb. FI., >99; Ste^,‘^rt, Pb. 

Gamble, Man, Ttmb.,^o , uaie, Chutia Nagpur, No, 8716; 

PI., 166; f?^. A. CampbM, t^-„yB’urZ &Its¥eopla 526. 793\- 

Graham, Cat. Bomb. PI., iSf . ^ ^ f jy (. Z]; 

Sir W. Elliot, PI- Andhr., ^ ^ 

.‘G^n!^a’J^e£,^i29’; Darrah, f^ote on Cotton in Assam, 

T?' M ^T.aL, I %3 ■ //’ Si ; Nicholson, Man. Coimbatore, S, 4'! 
Man^ Madras Adtn., I,, aia, ii; t t > Ncllore, 05; Moore, 

ports ^ im Abh vi • uUer Godavery, 37 / Seonee, 9 tHosh- 

JV\, ixxvi.; Cnitral <^^ 7 , s^Z^'^GovZ 

xxxi.; For. Admin. Fopts. for Soc. Ind. .— 

Provinces, ^“d'-as. fombay, and Assam., At 

Trans JI. V^^sk’; 9., tSs, Sel, \l, r2,>6 ; >/., 

Scries), JIT. 2 t8 , bclr, 197 , «*^rT/ Sel, 177, Pro,, 29, 34; IX,, 

X ^2!^XI Prol\i860), 37, 65 ; New Series, I., 180 ; V,, Pf’o,, 

/•>/ eij • Xivik rs9* ^5^'> I Smith, Econ. Diet., 4 <^o 

Ha-bitat larjje dcriduons tree, indigenous to both peninsulas of 

Habitat. —A large, utuuuwv » ;« Sumatra, and in some other 

India, in ihe eastern drier J distribution of th^: teak in ks 

islands ol the Indian 1 ej_ n. Brandis as follov “In 

natural habit.at in Ir di.a r ^ bevond the M!iye. In February 

Western 1 "^'.“ o^Santola forests a few miles north of that 

,870 I It [n Central India it attains 

river, about 20 .ni ... lh5nsi district at latitude 25°3o', and from 

‘'h"D'inrthc ifne of its northern limit continues in a south-easterly direc 
iio ?o "1 e Mph.tnadi river in Orissa. In Burnia proper teak is known to 
Is''nd 10 Oiehsti-degee north latitude, and It ts reponed from M.mipur 
m ahout the same latitude. There is no proof of its tN:mg mdigenous m 
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Culty as^far as Sah’aranpur. In the Panjab it is difficult to raise, and has 
“‘No'XmwSa"’ be 1 i™n'.s to the n.der teak in India hot in 

Sr.i“e.‘"fheToSs”7 

NoJhVanSr. ™.!s S stem. ,o 2. So leet long are not rare, in ^e 

houk-ver in India, which now contain teak of such dimensions, are neither 
.numerous nor extensive. The forests richest in large timber on the west 
side of the Peninsula are the Travancor^ Anamally, W^^ad. South¬ 
west Mysore, and North Kanara forests. The Dangs at the foot of the 
Khdndish ghats also have a considerable quantity of large tunber. In 
the centre of the Peninsula are the Godavery forests, of which Ahin, east 
of the Prdnhita river, near the foot of the third barrier, is the most com- 

In British Burma the sandstone hills of the Pegu Yomah, the outer 
valleys on both sides of the mountain range which separates the ^i^ang 
and Salween rivers, and the Thaungyeen valley, contain the best teak 
localities. Teak, however, is far more abundant jjeyond the front er, in 
Burma prop- r, on the tributaries of the Irrawaddi and the he.ad-waters of 
the Sitang river, in the Karenee country, the Shan States tributary to 
Burma, and in Siam on the feeders of the Salween. Thaungyeen, and 

^^‘Mris'estimated that the teak plantations of Burma, when mature, 
will contain at the age of 8o years, about sixty trees per acre, measuring on 
•\n average 6 feet in girth, and yielding 3,000 cubic feet of marketable 
timber, wiich. with the thinnings, is expected to amount to « 
viTld of 47 cubic feet per acre. The natural teak forests, not pure 

or compact, do not distantly approach to this yie^. As an ^ 

a Dirticularlv rich forest, I may quote Colonel Pearsons survey of 
^ urrA in Ahiri stocked with eighteen large trees, LjntainiirT m 

aggregate of 22 tons, or l,too cubic feet of timber. Most of these trees. 

l.oLver were probably more than two centurus old. 

^'A great proportion o; the teak on the Kymore and Satpura n.. 

• . ® 1.. of/-onolre wr»>d. The 'hi''" may be said of mnr.L teak forey-.s 
o°rThe* drv hiUs of the Dekkan, and of the Konkan teak forests a great 
cordon con^sists of coppice word. Teak has great powers ol rcproduc<.on ; 
o roonires vigorously, and the shoots grow up with gicat rapiuii, , 
much^rnore rapidly at^first than seedling-- This gre.af power of n pro- 
duction is anoUier point which favours teak in its itruggle for existence 
againa luheTtro. s’^for ^nost teak seedlings w hich come up naturally are 
cu>: oosvii to the gorand by the jungle fires of f bot season; so. - 

Pii ia. Imr y -tns^ 

cur -L TV.T^ T- -T.if.Tl'y t * I,.*.; nfCS Ol bill i-‘ VI u.i- - n Jt I * { 

ti e iiisi t V yiMr i V 'he action uf 

Cf>rr T r; ant'r :■» Oi '*0 ' x.r.| - Lip.sT c! mans ven : it pr- ■‘lu.ef- n 

bho ' I ^c fhll’, t'' iTr> 


. what cippi ri. s 

.It a -G.- 'a 
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a seedling plant of* teak is really a coppice shoot from a thick gnarled 
root-stock, bearing the scars of successive generations of shoots, which 
are burned down by the annual fires. The coppice shoots of teak attain 
a large size, and form good serviceable timber.” 

An idea of the importance of the various forests may perhaps be best 
gained by a short consideration of the outturn (as far as that can be ascer¬ 
tained from the Annual Reports of the Forest Department) during the past 
year—1888-89. 

Burma. —'I'he quantity of teak timber, worked out of British forests 
in Lower Burma, amounted to 53,236 tons. In the Tenasserim Circle 
12,081 tons were extracted, or 2,245 tons more than in 1887-88. Besides 
this a large quantity was on its way to, but had not reached, the dep6t 
w'hen the year closed. The outturn in the Pegu Circle was 43 >i 74 tons 
against 30,700 tons in 1887-88, and would have been larger had there not 
been much timber necked en route to Rangoon, owing to the early 
closing of the rains. The total area of plantations, a large proportion of 
w'hich was under teak, amounted in the Pegu Circle to about 2,000 acres; 
in the Tenasserim Circle 4,670 acres were under teak plantation on 3ist 
March 1889. The exports from Rangoon amounted to 62,969 cubic tons 
(tons of 50 cubic feet), valued at R48,99,547 ; from Moulmein they were 
93,465 cubic tons, valued at R77,2i,8i9. A very large proportion of 
these exports were derived from Upper Burma. 

The teak forests of Upper Burma are the most extensive and most 
important commercially of any under our possession. For many years 
previous to the last Burmese war they were leased by the Bombay Burma 
Trading Company from the Government of the late King. On the 
annexation of the kingdom, the Corporation claimed not only to hold 
leases stretching over a very large extent of country, but also to be enti¬ 
tled, under promises from the Government of the late King, to renewals 
of such leases after the expiration of the existing periods. The terms 
under which they held these leases involved the right of girdling and 
extracting as much timber as they could remove in return for the payment 
of a fixed rental for each forest tract. In August i 388 articl^ of agree¬ 
ment were drawn up by which licenses were granted to the CorpornUon 
to work, as contractors for the Government, seven forest tracts (of which 
they held leases from the King of Burma), for periods extending to 1904. 
This agreement provided for ihe extraction of a minimum quantity of 
timber during the continuance of the contracts and for the payment of a 
royalty at rates varying from R6 to Rio per ton. It w^as further provided 
1 nat the forests should be subject to the rules and regulations of the 
Forest Uopartment, and that all girdling should be carried out by, or 
under the dircciion of, officers of that Department. Similar conditions 
were ma<le with the more important Burman lease-holders. The royalty 
thus charged represents at present the chief source of revenue to the 
Department from Upper Burma, but a minor income is obtained frorn 
local Irod-i rs for trees felled for ut;c in the vicinity, and from fees imposed 
on the extraeiiois of general forcsl produce. 

The amc; nt ni teak removed from the forests of Upper Burma m 
i888-8j wa 3 ;—by Government agency, 07.3^1 cubic feet; by purchaseru 
6,872. ssi cubic feet, and bv free grantees, 4,464 cubic feet, or a total ot 

6,07.U3O 6 cubic f' ct (about 139,5^^0 tons). This represents a very large 
increase on die total of 1887-88, which was 78,3/9 tons. Mr, Hi 1, (.con¬ 
servator of the Circle, in his report for the year, notes ‘Ui the great damage 
done by fire, and the difficulties met with in attempts at fire conservation, 
ilr states thai owing to *-]vr cause, natural reproduction is everywhere in 
a most uns:il!Nfactory stale; nol only are the younger cl asses J tree ill 
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represented, but seedlings are scarcely to be found.” But, as the work of 
the Forest Department progresses, wnen reserves have been extended and 
the limits of the permanent forest area have become definiLely known, 
protection from fire on a large scale will doubtless .be the first and most 
important measure to be instituted, and a great improvement exist¬ 

ing state of matters may be looked for. (Report on horest Adminiatra^ 

tion. Upper Bunnat iS 88 - 8 g,) . 

Bombay.—In comparison with the vast teak forests of Burma, those of 
other parts of the Indian empire are very unimportant. But in Bombay 
much teak is produced, and timber of a quality that at least nolds its 
own with that of other localities. No definite information can be given 
as to the annual outturn of the forests, owing to the fact that it is retunied 

indiscriminately as cart-loads, head-loads, pieces, cubic feet, etc., in tne 
reports on the Forest Administration of this Presidency. It is, in lact, 
impossible, without giving a complete table of the voluminous figures con¬ 
tained in tlic Forest Reports, to even indicate the extent of the outturn of 
teak in Bombay. This is prevented by want of space, so the reader 
desiring the information must be referred to the Reports of the Conserva¬ 
tors of the Northern and Southern Circles. As a slight indication of the 
importance of teak in the forests of the Presidency it may be mentioned, 
however, that the selection cuttings alone, in the Northern Circle, amounted 
to 40,858 trees, and in the Southern to 6,328. 

Madras.—In the Southern Circle the sales of teak in depots and forests 
during 1888-89 amounted to 113408 cubic feet, of which nearly the 
whole was in North and South Malabar and in South Coimbatore. In the 
Northern Circle the timber is unimportant, only 12,489 cubic feet having 
been collected during the year by Government agency, and 394 trees 
felled. 

Central Provinces.—In the Forest Department Reports for these prov¬ 
inces teak and sdl (Shorea robusta) timber are considered under one 
heading. It is, therefore, impossible to give even an approximation to the 
amount annually collected of either. It may, however, be stated that the 
total yield of the two during the past year (1888-89) from Government 
forests was 198.808 cubic feet, or 3,976 tons. 

Assam.—In this province teak is extremely unimportant. I?i 1888-89 
the outturn amounted to only 180 cubic feet in the form of teak poles 
(Forest Department Report). 

In Bengal for the same year, 9 cubic feet is given as the oniV return of 
the timber. This was obtained from the Sunderbans. Many years ago 
attempts were made bv Lord Cornwallis, on the advice of Dr. Roxburgh, 
to cultivate teal: on a 'large scale and introduce it generally into tlie lower 
provinces of Bengal. In were started atSylhet, but after 

some years of trial they were given up in 1831, and in 1854 Dr. Falconer 
reported that only thirteen trees survived out of 1,800 said to have been 
standing in OrUmer 1891. Similar endeavours 'vere made in the In-gin¬ 
ning of the century in Batikura, Rajshahye, Rampur Bauieah and 
naghur, but Dr. Falconer reported on these very unfayourabiV in 
and all the attempts must be considered to have been failures (Sel. Rcc. 
Covi. of BengiiU No. 

Andamans.— An effort has recently been made, r.ppcnently with consi- 
d.'i ablc Hiiccess, \o stn 1 plantntior.s in the Andomu ’i fAi onds. 

Cd TM .Tr,—Te r^k thrives hf^bt in rcijions uidi n mean temperature 
'luring Winter of from (vX to Bo'’ Fh., during the hot, se.oson to 85 . 
during li'ij rains, 77'" i '. S7®. and during amurn.i 7 r’ t J eiA i he mcaii 
crifV’al t^iiioerrituru vlu :b Ljuiin it best Iws b f 72"^ aiyj {Jh andt:^). 
Bui w-vru-iann tciiipcratrn c,; lower. Thus, Beddufoc 
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states, that on the Anamally mountains, it grows to perfection as high as 
2,500 feet, and in certain localities up to 4,000 feet, though of poor growth 
above 3,000 feet. In Burma it grows up to 3,000 feet {Kurs), an observa¬ 
tion confirmed—in the case of the Shan States—by Mr. Aplin. As regards 
moisture, teak thrives best under a mean annual fall of 50 to 120 inches, 
and requires a rainfall of at least 30 inches to grow at all. 

Soil.— The tree grows well on a great variety of soils, but shows a 
decided preference for certain descriptions. It thrives on sandstone, lime¬ 
stone, and granite, and, in some of the valleys of the Khandesh Dangs, 
grows to great perfection on soil produced by the disintegration of basalr 
tic rocks. The trees in the Nelambur plantation of Madras were found to 
succeed on hills of gneiss, while several laterite hills included in 1855-56 
were found to be quite unsuitable—the attempt to plant on them failed sig¬ 
nally. Brandis writes, “ We find teak on light and sandy soils, as well as 
on those which are binding and heavy. But under all circumstances there 
is one indispensable condition—perfect drainage and a dry subsoil. To 
the absence of perfect drainage I ascribe the circumstance that teak does 
not seem to thrive on level ground with alluvial soil. Instances of natural 
teak forests in such localities are found on the head-waters of the Bieling 
and Domdamee rivers in Martaban, in the lower Bonce forests, and in some 
other places in the plains of Pegu. In such soil the teak grows freely and 
more rapidly than on the hills; but the trunks are irregular, fluted, and Ml 
shapen; while on the adjoining hills the tree habitually forms tall; clean 
cylindrical stems.” 

Environment.— Teak, like the oak in Europe, rarely forms natural 
pure forests. When a pure forest does exist it is generally met with on 
alluvial soils, in which the growth of the teak is unusually free and rapid, a 
fact which gives it an advantage over competing vegetation. The best 
teak forests are those in which bamboos or ordinary dry forest trees are 
found. Thus in the better localities of Burma, teak is estimated to con¬ 
stitute only one-tenth of the whole forest, but the proportion varies greatly; 
in certain instances it m.ay form 50 per cent., in others scarcely i per 
cent, of the trees in the forest. It is hardly ever found in forests of Shorea 
robusta and but rarely in the fn (Dipterocarpus tuborculatus) forests of 
Burma. Nor is it met with in the dense evergreen forests of Burma and 
the Western Ghdts. It is in fact a light-loving tree, and room overhead, 
and free circulation of air are necessary to its satisfactory growth. Sir 
O. Brandis, in a letter to the Bombay Government, on the subject of teak¬ 
planting, in 1879, strongly insisted on this point, and advocated that the 
whole area to bo planted should not be covered with teak, but that 
rhtarod bands at certain distances should be planted between belts of 
juncrle. 

Cultivation. —Under favourable circiim'^tancos as to climate, soil, 
and environniLfU. teak forest-^ require little attent-on s.ave in supervising 
felling, and in strict fire conservancy. The latter is especially necessary 
owing to the time of seeding of the tree, which flowers during the raino, in 
liilv nnd August and ripens it i seed between November and January. 

ot ihft obstacles,'* writes Brandis, to the spread of the 

teak i-the cinAim irmce, that the seed ripens and falls to the ground at 
the commencement of the hot season, before the annual fires pass through 
the forest. The tree produces seed at an early age and generally .seeds 
frcelv and regularly ^-very year; hui a larger portion of the seeds are 
dedroved bv' the fires, and of those whicli escape numbers are waslied 
away/in liiiis at lea>^t, by the first torrents of the monsoon. ” It has 
hocvi .argued. the difficulty of getting the seed to germin.itc in nur- 
rurics, that the hard outer -overing is de5tro)ed by the periodical fires 
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in natural forests, thus ^Conolly plantations, shew that even a 

slight applicaf.on of.fire ^®®tro>s the y Nelambur in 

The oldest and largest t^ak plantat Collector of the District, who 

Malabar, called after the late M': 'Jj’ ^ v,istory of this plantation 

commenced it in .844- A short account ^e^ms^t^ 

taken from Mr. Atholl v°''jf, 2 cuities met with and the methods which 
of interest, since it shows the r The object of forming the 

were found to combat the^ "’nuJ^own words, “ to re^ace those forests 
plantation was, in Mr. Conol y ® , ggg anj rapacity—a work too 
which have vanishea from priv retu^'n to be ever taken up by the 

new, too expensive, and climate and geological composi- 

Native proprietor. --a nlanting, commenced m 1844. 

tion was secured by /q-\ 2 730 acres were under the tree, 

was steadily earned on, till, in 1874, ^ seed to germinate, 

Great difficulty was at first hard S by hand, were all tried 

firing, soaking in water, removing .1 saplings had been simul- 

without success. Transplanting self;SOwn teak saplings na 

taneously tried, but whether from injury to the long^^^^^^^ 

from some other cause this was also ’“V j .j .ug seed should be 

burgh having been requested ^“[^^^ dsHgjuly covered with earth ! 

sown at the beginning of the rams ®bad ^ y 

and rotten straw. This 'vas done with completesuc^^ 

and July 1844, plantations had amounted to 

memorandum quoted_the ^ rWoifned bv thinnings since 1863, 

R2,2g,ooo, of which ^*>o‘’‘’°^f g^.^ tWnnin(rstlie trees which remained 
le.aving the cost at R 1,28,000. Aftcrt" , Mr. McGregor 

were-at to years, 75°; at 20 years. 500; and at 30 conclu‘^on 

enters into elaborate calculations, from which h mnirihute to the 

tli^t‘Eventually the result of the Pl‘t'^‘'}t.on must be o conm^^^^ 

wants of the country even after compound 

revenue as fully to reimburse the State allowed^'Sir D. Branais, as 

interest for the unproductive penod inEe case ot this 

already stated, considers that a mis a natural slate, 

plantation, in ^ P|i^® /ated ^w^^ bamboos and'a variety of 

docs not grow alone, bnt is ®ssoaaiea opinion, as is shown by 

other trees. Gamble appears ® g^jatjons .- uEe formed regarding 
the following passages : No s p fJilambnr; it is impossible 

the future o?a pure teak forest ^«<^E?ms itisects rease’, or other c-.u ..s 
to foresee the risk of damage by ® ^ ^gv be doubted whether, 

to which pure teak forest " 1 ?^ p^ean gfrlh of trees 8 ^ vears 

even on the best alluvial ^il, the ^,'' 11 , ^ ^ area now (i 88 -l stock, rt ni 

ofa','e will be as much as 8 feet. stocked with r; full crop on 

Nilarabur is 3 , 4 . 3 '’ aa es, 01 wii'^b .,787 jg,, g,. J,;, esli- 

alliivial soil, the '^^'l^.u^niaptatious, Colonel Beddome 

mate of the future value of the p 

.assum’s f.uoo feet .as the full crop expfcUJ on 
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“ Preparation of Nursery Beds,— Select good free soil, dig 13 inches 
deep, removing weeds, roots, and stones; when caked, the soil should be 
reduced to a fine mould and the nursery' levelled; line off beds 3^ feet wide 
and one foot space betwixt each bed and its fellow, thenr aise an outer 
edging round each bed 3 to 4 inches high; beds when thus finished will 
be about 2J feet wide between the edgings, and 120 seers of seed w'lll 
suffice foe 150 feet in length of the above sized beds; sow from loth to 
15th April. Before sowing steep the seed forty-eight hours in water, then* 
sow and cover with a thin covering of fine soil nearly } inch, then cover 
with straw to retain the moisture, placing betwixt the soil and straw a few 
very small twigs without leaves to prevent the straw from being washed 
into the earth by w'ater; if this be allowed, the young seedlings are apt 
to be destroyed on removing the straw. Water daily copiously, say, a 
common earthen-pot of water to each tw'O running feet in length of bed 
less or more according to free soil, or otherwise ; in this way the seed will 
germinate in from 10 to 15 or 20 days or more according to freeness of 
soil; water less as the plant strengthens, but keep up sufficient moisture 
till the monsoon sets in from the first to the third week in June. The 
plants will then be from 4 to 8 inches high and ready for planting out 
permanently. 

“ Site. —The site for planting should be selected and felled in December, 
allowed to dry till March, fired, then cross cut, piled, and burned off. 
After the soil is softened by the rains, line and mark off the pits the re¬ 
quired distance apart; from 6 to 7 feet answers well, the pits^dug from 10 
to 12 inches square and equal depth and filled in as dug with earth 
slightly raised around tops. 

“ Planting. —The seedling should be put well down in the pit, taking 
care the tap-root is not twisted and turned up (to prevent which the tap¬ 
root is shortened to 6 inches as lifted from the bed). When planting the 
cooly inserts his hand the required depth perpendicularly, taking out the 
soil and putting the seedlings with the other hand (as above, without twist¬ 
ing or turning up the root), putting back the removed soil and pressing 
it firmly round, without damaging the plant, and this prevents its being 
wind-waved before taking root. , . , . 

Planting, should take place after the soil is well saturated with ram ; 
from the loth to 30th June and 8th July is the best season, since, if later, 
the seedling’s tap-root rapidly swells like a carrot and does not throw 
out fibrous roots, nor establishes itself either so quickly or so well as before 
that state of growth. When the planting cannot be finished by the 8th 
of July, the small vigorous seedlings which continue to germinate up till 
August and will even germinate after twelve and fourteen months in the 
beds, should be selected in preference to larger, more robust ones, with 

carroty roots.” ,, . . , 

Fklltng.—As teak is, for the most part, removed from its native forest 
by water carriage, and since it does nut float till thoroughly seasoned, a 
peculiar mode of seasoning is practised iii many teak-gre.wing regions. 
This practice, known as “ girdling,” consists ni making a deep circular cut 
throuU the bark and sapwood so as to completely sever the communica- 
I nn in these laver • above and below the incision, tree thus treated 
dies Lftcr a few days if the operation has been effectual, but, if even the 
Bmnllest band of s.-pwood remains to keep up communication, it frequently 
recovers complarcly. The girdled tr.e is allowed to stand one or two 
years often longer, if large, and being fully exposed to the wind, ram, and 
sui) Masons more rapidly and more completely than a tree (hal has been 
felled green. Girdling has long l^een practiced in Burm.- *uid Travancore. 
hitf yx ut, aUo formerly common furlhcr noiLh on the wcbt cotiat. !■ is nut 
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now practised in the Anamally, Wynaad, Mysore and Canara forests 
whence most of the » Malabar » teak is obtamed. a circumstance that may 
account for the greater weight of West Coast when compared with Burma 

‘''"opinions differ considerably as to the effect of this pracite^^^^ 

quality of the timber. Brandis, from whom ^he above description of ^ 
process has been condensed, evidently considers >t ^nefic.al to t e f -nber 
in addition to making it sufficiently light to float, 

the Indian Forester have discussed the question, and certain hold the 
opinion that girdling decreases the durability of ‘j'e wood by depming 
a certainlortiof of natiwal oil. The ycrd.ct of Mr Thomas Lasiett 
Timber Inspector to the Admiralty, is given as 

Timber and Timber Trees The prucUcc of girdling f’, 
finn'ible inasmuch as the timber dries too rapidly, is liable to become 
brittle and inelastic, and leads frequently to the loss of many fine trees by 
breakage in falling; further, it must be regarded as so much time taken 
from th^ 1 mit of its duration, which is of great importance.” It may be 
re^rked that in Malabar, where girdling has been long discontinued, it 
was supposed to cause or at least extend heart-shake; whereas experiments 
made in Burma in felling green teak resulted m so many of the trunks 
being found with heart-shake that the trial was discontinued. 

A remark by Mr. Laslett on the subject of felling is .also of interest 
" I am of opinion,” he writes, “ that greater lengths of timber might be 
* j -.S frSr!! tMk thin we ffenerallv receive, if only a little more care wore 

the bole Htlm below the branches, whereas in many cases it would be 

easv> to include in it the knots of some of the lower ones, and thus gam a 

footer more of length in the log, which the ship-builders and many others 
would consider to cfrcsitly enhance its value. 

GROWT^-lDuring the early portion of its life the growth of teak is very 
rapid, and in a comparatively few number of years it attains its full height. 
But the rate of lateral growth is slow and varies gr^tly in different local- 
ities. Colonel Beddome calculated that in Southern 

tents of a tree was about lO'b cubic feet at a mean age of 9 years, „3 b at 
o IrJ lt 7Q. Tnd that the annual increment increased steadily up to 30 
vears and probably for a considerable time longer. In the Centr.1l I rov- 
Sand I3erar the r.ate of growth is much slower, as might be expcc ed 
from the diVness of the climate, and the fact of the locality bring near the 
1* .4. fVio frrsfx Prom cl survey' niEdc in the Milsmbur pliinl<i- 
tion ^'186^4 Oo^o^el Sea^Xthe average girth, 6 feet from the ^ound. 
tion in „„ 12 and 20 at 24, while the heights were 

« 5 eclwd/ 37 . 45 . oKe girth 

‘”''n«E4SESAND DBFECTS.-Besidesthedan?er of damageby^fire, winds, 

th.u li. centre of thehe.irt is rarely sound, but th-.t a ‘ j’, 

h' Uow, often ^urroun-^ed by unsound wood, ^ ‘,u i 

tree. Thic is probably c:u,ac-:l m.iiniv i.y ihu an.-icai tin;c whi;;-!i-- • h md 
frequcnliv hum the b-urk of young tru An •'^.dr .tioi.-H; ^ v ku' i 
large of pith in the (;entr«; of yonuir uU-ms. which i.‘* 'dim ii.n^ntod by 
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boring insects, and thus permanently injured, Mr. Laslett also comments 
on the frequency of heart-shake>” especially in logs taken from old trees. 
This defect is often found to extend^o one-half, sometimes to two-thirds, 
the diameter of the tree, and may stretch along the whole length of it. If 
m one plane throughout, the conversion of the log involves no greater diffi¬ 
culty or loss than that occasioned by dropping out a piece large enough to 
include it. When, however, the cleft at the top is at right angles or nearly 
so to that at the base it obviously occasions a serious defect. • 

Resin.—A rather liquid, black tar may be prepared by destructive dis¬ 
tillation of the wood, in the same way as that made from the various 
species of PinEs i^see Pt. I.,24.3). It is made in small quantities in South 
India and Burma for medicinal purpose^, but is neither prepared nor 
sold in large quantities, Mr. Sterndale^ of Seoni, writing in i860, de¬ 
scribes the manufacture as follows:—“In the first place the wood,—that 
which has been cut about' three months is the best—if too fresh the tar is 
thinner5 about 20 seers of the cut wood will yield one seer of tar, to extract 
which from one to two maunds of cowdung ♦fuel (which is always used) is 
required ; this costs about two annas a maund. Allowing the full quantity 
of fuel, which would be four annas, and, say, one anna for the wood (w'hich 
is over the price), and two annas daily hire to a man to attend the distilling, 
the maximum cost of one seer of tar is seven annas. If a larger quantity is 
made, of course it would be cheaper, as one man could attend to several 
distilleries. I should say 4 annas per seer is a fair average. Yesterday 
I measured off a cubic foot of good teak and had it distilled, the product 
was about one seer of tar, the fuel, one and a half maund of dried 

{Joiir. Apryi.-Horti, Soc^ Ind.^ {Old Series) XL^ Pro. Ixv.), The 
prices above given w’ould now probably be increased owing to the en¬ 
hanced value of labour. Teak tar was examined in the same year by 
Mr. G. Evans, who reported that it contained all the ingredients found in 
coal tar, but in different relative proportions. “ I am of opinion,” he added, 
“that if used in every v ay in which coal-tar is made available, its effects 
would much less permanent, particularly if exposed to the action of the 
atmosphere, but thi? could only be proved by actual experiment, and by 
noticing its effects for a length of time. I am "convinced that it might be 
rendered much more valuable by cdnccniration, say, by exposure to the 
sun’s rays for a short time in large evapo-ating pans, as it would then 
part with a large amount of watery vapour, which it contains in a free 
aate ” (Jnvr. Agri,^HorH. Soc, Ind., XL, Pro., xlviii ). 

More recently leak wood has been examined by Dyrnock, who states 
♦h at it yields on distillation an opalescent distillate impregnated with 
resinous matter, h:it no trace of essential oil could be obtained when 
operating 'vith i261b of fresh sawdust. One pound of the sawdust ex¬ 
hausted ivith alcohol yielded .a resinous extract, wffiich, after having been 
well W iShed with hot water, weighed half an ounce; the resin was black 
and had the charactcrijallc odour of the wood. 

Dye. — The leaves are said to yield a red or yellow dye, of winch very 
I’ttU is known. Kurz writes : “ The leaves hav'e i.een used and sirongly 
rr. oiiiriU ndecl for dyeing sdk yellow, ol' . Tcc ,” but he d e not state wlic- 
i t.* r .hsy are so employed in Burma, ^he country to which most of his 
ob^?*'7arion.s relate. Drury meniiuns ihat they yie'e' a purple (?) colour, 
«-7,iployed as a dye for silk and coiton. Dnrrah on Cation in 

/h*s didoes not describe them as in themselves tin :torial, but numtions 
ilia^ they employed as a mordant with ihoid^ng, a species of Laciat/e, 
in dv-ing black, [The Natives of many pvTts of India have a p< culiar 
Til -t' ud recognising the teak ‘‘oaf. They scratrji the surfaces moivten 
the par^ with ceh a, and rub, when li il be tc^k a red adaiir- is produced. 
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Teak—a valuable Timber. {J. Murray.) 


This phenomenon may be connected with the tinctorial property of the 

plant. Ed.i Diet. Econ. Prod.^ . . r j- 1*4. ^ j- 

Oil.— Considerable confusion exists in Indian literature regardingf an 
oil obtained from leak. An oil is said to be extracted from the wood, m 
Burma for medicinal use and as a substitute for linseed oil in painting. 
As already mentioned, Dymock failed to obtain any oil from the sawdust; 
and it appears to be not improbable that the oil frequently referred to may 
in reality be the tar already described. ^ The seeds yield a bland, fatty 
oil, free from any peculiar odour, and said to be of medicinal value. This 
oil, however, is very difficult to extract, and probably will never be of 
much economic value owing to the expense which this fact would eptail. 

Medicine.—** Native physicians recommend a plaster of the powdered 
WOOD in bilious headaches, and for dispersion of inflammatory swellings; 
taken internally in doses of QO to 200 grains it is- said to be beneficial in 
dyspepsia with burning pain in the stomach arising from an overflow of 
bile, also as a vermifuge. The charred wood quenched in poppy-juice and 
reduced to a smooth paste is applied to Svvellings of the eyelids, and is 
thought to strengthen the sight. The bark is used as an astringent and 
the oil of the nuts, which is thick and has an agreeable odour, is used for 
making the hair grow, and removing itchiness of the skin” {Dymock, 
quoting Mahhzan^el-Adv}iyd). Rumphius states that the bark was em¬ 
ployed in Amboyna as a tonic and astringent and as a remedy for leu- 
corrhoea.’ Waring remarks (Pliarm. IndT) that the value of the wood 
prepared as a wet paste, in allaying the pain and inflammation caused by 
handling theBurmeseblack varnish thieUisi (Melanorrhcea usitata)is worthy 
of note. Colonel Burney {Jour. As, Soc. Beng,, /., 170) published some in¬ 
teresting remarks on its properties. It appears to be deserving of trial as a 
local applic.ation in inflammations arising from the action of the marking 
nut (Semecarpus Anacardium) and cashew-nui (Anacardiuni Occidentsle). 
Dr. Gibson states that he observed marked diuresis follow the application' 
of an cpithem of the bruised fruit to the pubes. He considers it worthy 
of the notice of future enquirers {Pharmacopevia of India). Dymock in¬ 
forms us that the tar is used in the Konkan as an application to prevent 
maggots breeding in sores on draught cattle. 

Structure of the Wood.— Sapwood white and email ; the heartwood, 
when cut green, has a pleasant and strong aromatic fragrqnce and a beau¬ 
tiful dark golden yellow colour, which on seasoning soon darkens into 
brown, mottled with darker streaks. The timber retains its fragia.ncc to a 
great age, the characteristic odour being apparent whenever a fresh cut is 
iri.Tde. It is moderately hard, exceedingly durable and strong, does not 
split, crack, warp, shrink or alter its shape when once searnned ; if works 
easily and takes a good polish {Gamble). Teak owes its c.iief value to its 
great durability, which is ascribed, probably with justice, to the circum¬ 
stance that it contains a large quantity of fluid resinous ni.atter which fills 
up the pores and resists the acllon of water- [Ai ? he Kdi li caves near Pootu. 
the i/'.ak-wood-work, two thousand old, seems perfectly g' * > ^. at I'u pre¬ 

sent day.—^'^.] Timber from different localities varies v(vy greailv in ap¬ 
pearance, weight, and strength. Thus Gamble gives along fable in whicl). 
the v eight observed bv various authorities varies from 34 to 5iib per cubic 
foul, and the value of P. from 467 to Q53, He considers that for nracL;..a! 
purposes the vv.^itfht mav be taken approximately at 40!!), and the value 
of i*. at 600. Molesworlh, however, in “ Grapkto /b/rt/n ro«-? / ?;• 50 

y *’i^-Ives,—Weighy d^Ib ; P. S06. Captain Pimdas. rn liis 

rep;.rf on experiments /jiadc at Lucknow in 18/7 a-ui 1^78, gives ilie 
weigh at much namely, 34!^. and die value of P. r;o l-n*' as 47<v 
rxmorkslhat the logs when received al Lucknow 4, wcijrhtof rw? rlv 
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5oib,but that after being well dried and sawn into scantlings,the weight fell 
to 34 or 35tb. Gamble remarks that Captain Dundas’ value for P. is are- 
liable one, for it was based on experiments made with beams of the large 
5 ize of 10 feet X 4 in, X 6 in. After many experiments on timber from all 
the teak-growing localities of India Brandis remarks : “The comparative 
value of rapidly and slowly grown teak has not yet been determined in a 
satisfactory manner. It is well known that the rapidly-grown oak pro¬ 
duced on alluvial soil in South and Central Europe is, for many purposes, 
considered equal, if not superior, in value to the slow-grown timber of 
Northern France and Germany or of England. It seems, however, to 
be a fact, established by experience at the Bombay dockyard, that the 
fast-growing saplings of the Malabar plantations are less valuable for 
oars than the slow-grown poles produced in the coppice woods of Severu- 
drug and Colaba.” 

The many uses of Teak are well knowm. In India it is highly prized 
for construction, ship-building, bridge-making, and for making sleepers 
and furniture. In Europe it is chiefly employed for building railway 
carriages, for ship-building, for making decks and lower masts, and for 
the backing of armour plates in ironclads. It is peculiarly useful for the 
latter purpose, owing to the fact that the tarry matter which it contains acts 
as a preventive against rust, consequently the wood neither affects the iron, 
injuriously nor is affected by it. It is far superior to oak in this respect! 

Trade.—The trade in Teak is very large and important, and, notwith¬ 
standing competition of other materials in ship-building, shews no signs of 
diminution. No statistics are available of internal trade by road, rail, and 
river, but the figures given by Mr. O’Conor in his Statement of the CoasU 
ing Tradt shew the distribution of teak to various parts of India from 
Burma. Most of the timber shown in these tables, as well as that which goes 
to make up the large Foreign Trade, is floated down the Irrawaddy and 
Salween to Rangoon and Monlmein from the vast forests of Burma, 
Thence it is shipped to other Indian ports, or to foreign countries. The 
transactions by coasting vessels are very large. Thus, during the five 
years ending iSPp-qo, the registered imports averaged annually 132,788 
cubic tons, valued at R83,86,253, while the exports averaged 149,534 cubic 
tons valued at R9i,53>38*- the past year (1889-9^ the imports 
amounted to 128,455 cubic tons, valued at R85,o8,279. Of this amount 
101,524 cubic tons were exported from Burma to other Presidencies; while 
Madras exported 2,741 cubic tons and Bombay 1,910 cubic tons. The 
largest importer was Bombay with*70,392 cubic tons, followed by Bengal 
with 3T,744» Madras witli 17,984, and Sind with 2,403. The Bombay and 
Madras supplies came chiefly direct from Burma, while a ^eat portion of 
those of Sind were shipped from ports in the Bombay Presidency. From 
this shn: I analysis it will be .seen that a large demand exists in India, a 
deiiiand almost entirely supplied from Burma. 

The foreign exports have remained, on an avor^^c, (airly steady during 
the- past twenty years, though fluctuations in the European ship-building 
industry have naturally influenced the trade considerably from year to year. 
The averages of the four quinquennial periods may be shewn in ibe follow- 


Quinquennial period. 
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The lowest export on record during these twenty years was in 1886-87. 
when it fell to only 23,046 cubic tons, with the low value of R22,31,543. 
With the revival of ship-building in 1887-S8, the export ‘o 

40,446 cubic tons; in 1888-89 it reached the height of 52,629 cubic tons* 
the price revived to R 57 . 52 .<> 34 , or more than R ioo per 
the past year (1889-90) the export was the highest on record, both in amount 

and value, namely, 7^342 cubic tons, costing R76,29,98i. p^y.ifrn 

The following^ table may be extracted from the Statistics of Foreign 
Trade to show the distribution of one year’s exports, and the share taken 
by each Indian Presidency or Province in the trade 

Analysts of Exports during iSSg^go. 
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OR 

Province. 

Countries to which exported. 
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Presidency 

Cubic 








or 

Province. 

tons. 


United Kingdom 




60,213 

64,78,888 

Bengal . 

792 

74,734 

Austria • • 




8 

1,300 




Belgium 




50 

6,025 

Bombay, 

1,373 

1,42,490 

France 

• 



36 

4>393 




Germany • 

• 



349 

37 ,» 7 i 

Sind 

... 

8 

Italy . • . 

Malta 

• 



1,244 

1,34,978 




• 



15 

1,825 

Madras . 

1,144 

74,729 

Spain 

• 



663 

1,28,707 


68,033 

73,38,020 

Cape Colony 

• 



156 

15,780 

Burma . 

East Coast of Africa j 

f Zanzibar , 
[Other Ports 

355 

3 

40,156 

300 




Egypt 




3,400 

3,99,788 




Mauritius • 




1,292 

1,09,723 




Natal . . 




31 

2,835 




Aden • . 




221 

24,778 




Arabia 




845 

55,282 




Ceylon 

« 



B 93 S 

1,41,295 




Persia . , 




39 

4,157 




Straits Settlements 

• 



194 

24,906 




Turkey in Asia . 

« 



199 

12,329 




Australia 




40 

4,340 




Other Countries . 




14 

1,025 





Total 

• 

7 b 343 

76,29,981 

Total . 

7 b 342 

76,29,981 


It is an interesting fact that Egypt came next to the United Kingdom» 
thoi^h very far behind, as an importer of teak. 

During the past fifteen years a small import trade has sprung up 
chiefly from Siam. In the years from 1875-76 to 1879-80 this averaged 
1,237 cubic tons, value R73,396 annually ; in the following quinquennial 
period it averaged 1,685 cubic tons, value Ri,34»447> the fiv** 

years ending 1889-go it increased to 2/260 cubic tons, valued at Ri, 54 i 439 ' 
During the past year it amounted to 5,562 cubic tons, valued at R3,79,iy4. 
Of this amount 5,530 cubic tons were imported from Siarn, 23 from the 
Straits, and 9 from other countries. Nearly the whole ( 5,534 tons) wa.s 


imported into Bombay. A very unimportant quantity (average 45 cubi< 
IS during the past hvc years, 60 cubic tons in iHSii o *) is re-exported 
m Bom bay. [For further information consult the briof article on Saw- 

V.—EJ.-] ‘ 

Prices and Freight. —During 1889-90 the market rate of Moulnicln teak 
Bombay va led from R65—R95 for sfj iarcs in April 10S9, to KHo 
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in March 1890, while in Calcutta squares sold fairly regularly during the 
year between the prices of R70 and Rgo. Scantlings fell in price in Bombay 
from Rgo to R95 in April 1889, to R85 to Rgo in May, at which rate they 
continued during the year. In Calcutta they sold at from R85 to R95 from 
April to June, from Rgo to R95 from June to October, and at R95 to Rioo 
from October to March 1890. The home prices for Rangoon timber varied 
between and /,’i6 according to quality ; for Moulmein teak from il 
to ^'12-10 in April 1889, to in February 1890. The freight per 

ton from the latter port varied irom 47s. td. to 52s.-Od. 

Domestic and Sacred.—The lfavrs are used as plates all ov^er teak¬ 
growing districts, and are also employed for packing and thatching. The 
timber frequently has a whitish mineral concretion ii^its cracks and crevices, 
which has been found to contain a large proportion of calcic carbonate. 
It is frequently used as a substitute for lime by the Natives of Southern 
India for eating with pan. For a full account of its chemical composition 
the reader is referred to Mr. D. Hooper’s note on the subject (Nilghiri 
Nat, Hist. Soc.y Ootacamtind). 
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Tectona Hamiltoniana, Wall.; FL Br. Ind., IV., 57/. 

Syn.—^ 1 ‘iiEKA TERNiFOLiA, Ham. 

Vern.— Ta^hat. ta-nap, Burm. 

References.— Kurz, For. FL Burm., //., 259; Gamble, Man.* Timh. 
293; Mason, Burma & Its People, 526. 

Habitat.—A small, deciduous tree, met with in the Prome district and 
Upper Burma. 

Structure of the Wood.—-Light brown, hard, close-grained; w'eight 
about 64ft per cubic foot; a good wood, and likely to be useful {Gamble). 

Telini Fly, see Mylabris cichorii, Fabr.; Coleoptera; Vol V., 309. 
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TEPHROSIA, Pers.; Gen. PL, /., 49^. 

Tephrosia purpurea, Pers. ; Fl. Br. ind., ii , 112; LEouMiNoSiE. 

Syn.— Galrga purpurea, Linn.; G. lanck^folia, Roxb. ; G. coi.onila 
and SERICEA, Ham.; G. tinctoria, Lamk. ; Tephrosia stkicta, Taa- 
LORII, WaLLICHII, LODATA, tinctoria, OALEGOIDES, and LANCEOLA l Y, 
Grah. ; Indigofbra plexuosa, Grab. 

Var. maxima,=T. .maxima, Pers.; Galbga maxima, Linn.; T. Mit¬ 
ch elm r, Grah. 

Var. pumiIa,3=T. pumila, Pers.; T. timoriensis, DC.; 1. diffusa, 
W. & A. > Galrga diffusa, Roxb. ; G. procumbhns. Ham.; T. parvi, 
FLORA, Wight. 

Vern. — SarphSnkd, SarphSnkd, ban^nil gnchh,^ Beng.; Bdr^a- 

bemxt, jkajhrdfSarphonka, sarpunkh, Pb.; Surpunka,S\fiDi Sarphnnkna, 
jang/i kuUhi. unhalt. Bomb.; Sharapunkka, Mar. ; Ihila, Guz. ; liun, 
ndlt, iangll-hultki, I^RC.; Rolluk’kuy-vJlai, Tam. ; Nempali, b^mta vcm- 
pali, trlla vempnli, viitlu vcmpali, nela vempali, yampalt, tella yam- 
paii, Tel. ; Koskmnila, Malay. : Sarapunkhd, Sans. 



Mai. hid.. If., .1?.' i57; 0*Shaughntisy, ^ 

Mai. Med. Pirhia, 120.- Maodca^. Shertjf, * 

l\ C. DutL Mat. Med. Hind , 3^7 ; Murray, Fl. ^ 

Dym.'^rk/Mat. Med. W. Ind., 2nd Fd., 2iy, Dynwek, ^ 

Hooper, Pharmicog. /»*'/., I,MS : Cai. rend., Faroda Durbar,CM. & Ind. 
ExH'-b., Vo. 171; Atkir.ion, Him. Did. h -W. P. Gaz.L 308. 

75; ■ h’!,ihohon, Man. CoimbaUtre, Sv. 19S: Cribble, Man. CudJafak 
n--:!.. M>, 2X1 ; BiKKcll, Man. .Vellore, tSi, i 3 o, 143; Gaee/ieers 
Knjdcu-rit, fi; CurKdan, tj ; N..W. P.,I..Ho; Il'.J.rx.; Myiorc, & 
Coo, I', /,, 5?,- hid. Forester, I V., 233 1 VI., 140 ; X!I„ Afip. 2, it. 
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A source of Indigo Dye. 


(y. Murray.) 


TEPHROSIA 

viHosa. 


Habitat.—A copiously-branched, sub-erect perennial, found all over 
India from the Himalaya to Ceylon, Malacca, and Siam, ascending to 
4,000 feet in the North-West; distributed throughout the tropics. Var, 
maxima is confined to the plains of the Western Peninsula and Ceylon ; 
*ocir, pumila has the distribution of the type. 

Medicine.— Alnslie informs us that, in Southern India, a decoction of 
the bitter root is prescribed by the Vytians in cases of dyspepsia, lien- 
tery, and tympanitis. O’Shaughnessy adds that it is given, in Bengal, 
as a cure for chronic diarrhoea, while in Ceylon, according to Thwaites, 
it is employed as an anthelminiic for children. Native works on Materia 
Medica describe the dried plant as deobstruent, diuretic, and useful in 
bronchitis, bilious febrile attacks, and obstructions of the liver, spleen, and 
kidneys. It is also recommended as a purifier of the blood, in the treat¬ 
ment of boiLs, pimples, &c. Muhammadan writers mention its use in com¬ 
bination with Cannabis sativa leaves as a remedy for bleeding piles, and 
with black pepper as a diuretic, which is saief to be especially useful in 
gonorrhcca. When collected for medicinal purpose the whole plant is 
pulled up as soon as the flowers begin to appear and lied in bundles for 
sale. It appears to act as a tonic and laxative. 

, In certain localities of the Panjdb, an infusion of the seeds is be¬ 
lieved to be “ cooling ” {Steviart; Dymock), 

Chemical Composition.— 'I’he authors of the Pharmacographta Indica 
publish an analysis of the plant, from which it appears that it contains 
a resin, traces of wax, and a principle allied to quercitrin or quercetin. 
Cold water extracted gum, a trace of albumen, and colouring matter. 

Special Opinion. —§“ Fresh root-bark, ground and made into a pill 
with a little black pepper, is frequently given in cases of obstinate colic with 
marked success ** {Snrgeoa-Major B. Levinge, Rajahmundry, Madras), 

Tephrosia tenuis, Wall.; FL Br. hid., II., m. 

Syn. —Macronyx strigosus, Dah. 

References .—& Gibs., Bomb. FL, 6r; Murray, PL & Drugs, Sind, 
117 ; Gazetteers Mysore & Coorg, $9; B.-IV. P., IV., Ixx.; X, 3 o 8 . 

Habitat. —Common in Sind, the Panjdb, and the Konkan. 

Domestic.—‘The twigs are used by Natives to clean the teeth 
(Murray), 

T. tinctoria, Pers,; FI, Br. Ind„ II., ill; Wight, Ic., t. ^ 88 . 

Syii.— T. Heyneana, Wall,; T. HYPARQYRi«.A, DC.; T. nervosa, Pers. ; 
Galega Heynpana, Roxb, 

Vern.— .Hnf/, aU-pilla, Sing. 

References.— , FI. Ind., Ed. C.B.C., $ 1^7 ; Tk^aites, En. Cey. PL, 
84; QazetUers :—Mysore & Coorg, /., $6 ; BonJ>ay, Kanara, XV., 4^1. 

Habitat.—An undershrub, met with in the Western Peninsula and 
Ceylon, ascending to 5,000 feet. 

Dye.—A blue dye, similar to Indigo, is somctimes'extractc-d from this 
.»’t. \nt in Mysore. (Conf, with Indigofera tinctoria, Linn .; Vol. IV., 410, 
41^, 451 -) 


T* villosa, Pers.; FI. Br, Ind,, II., 113. 

Syn. —T. AROENTEA, prrs, ; Galboa villosa, Linn. 

f nmk , G. HARHA-jovts, Burm. 

Vern.— TAn:.; Du-pitla, Sing. 


G. argentea, 


- --— ■ I ; av-psiia, ; 

FI. /ttd„ ; Bt -m , FL In f., tyj ; 7nnuiif.^s, K". 
V’iirdr;};, ^ HfKfPer, Phiifmaco^. 1 mi., 1,, 41!} 


Gao-ih^cr. ... 

Habitat.—A much-br.-iu-hvH pm 
Himd'v a to Ceylon. 
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Medicine.—“ In Pudukota, the juice of the leaves is 
(Pharmacog, Ind ). 


given in dropsy 
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TERMINALIA, Lum,; Gen, PL, 68 ^. 
Terminalia Arjuna, Bedd ,; n, Bt. ind., //., 447; Combretace^. 

Syn.— T. Berryi, W, & a ; 1 , glabra, IV, & A,; T, ovalifolia, BoBt • 
Pentaptera Arjuna, P. glabra, & P, angustifolia, Boxb, * 

Var. angustifolia,=:PENTAPTERA angustifolia. Roxb,; Terminalia 
angustifolia, Roxb., is an obscure form, apparently allied to T. Chebul, 
but distinct form P. angustifolia, Roxb, 

Vern. — Arjan^ kahu, drjun, khawa, dnjan, arjuna, dwani, jamla, koka, 
kowa, kaJiua, Hind.; Arjun,kahuy drjuna, Bkng.; Gara hatana, Kol J 
Kanha, Santal ; Orjun, ksshu-, Arju7i, hanjal, Uriya; Arjun, 
Melghat ; Kowak, koTO, kakxia, saj, kowha, C. P.; Kahu, Baigas ; 
Mangi, koha, Gond ; K<^a, Banda ; Anjani, arjan, N.-W. P.; Arjan, 
jumla, Pb. ; Arj&n, arjun, anjan, jamla, kowa, arjuna-sadra, Bomb, ; 
Sdn madat, arjun, anjan, sadura, arjuna, arjun ladada, aeun. Mar. ; 
Sudado, arjun s^ada, Guz. ; Vellai-maruda, vella marda, vella 
matti, vella viaruthd, Tam. ; Tandra, Cuddapah; Tella-maddi, tella 
madu,maddi, trra maddi, yer muddi, Tel. ; Maddi, tormatti, holematti, 
him matti, Kan. ; Vella-rnaruta, pulla-maruta, Malay. ; Toukkyan, 
Burm. ;Sing.; Kukitbka, drjuna, Sahs, 

References.— Z?C., Prodr.,///., (4; Roxb,, FI, Ind,, Ed, C.B.C,, 3S2, 3 S 3 ; 
Voigt, Hort. Sub. Cal ,,37 ; Brandis, For. FL,224; Kiirz, For. FI. Burm., 
/., 438 ; Beddome, FI. Sylv., t.28 ; Gamble, Man. Timb., 184 ; Thwaites, 
Eli. Cey. PL, 104 ; Trimen, Sys. Cat, Cey. PI, 32 ; Data. & Gibs., Bomb; 
PL, gi 92; Stewart, Pb. PL, 88; Aitchison, Cat, Pb, & Sind. PL, 59 ; 
Rev, A. Campbell, Rcpt, Econ, PL, Chutia Nagpur, No. 7546, 9468; 
Grah., Cat. Bomb. PI., 69 ; Mason, Burma & Its People, 5J3, 743; 
Sir IV, Elliot, FL Andhr., $2; Sir W, Jones, Treats. PL Ind., ; 
Ainslie, Mat. Ind., II,, 193 {under name of T. alata, Keen.); Moodeen 
Sheriff, Supp. Pharm. Ind., 243: U. C. Dutt, Mat, Med. Hind., 163, 
291, 306j Sakharam Arjun, Cat. Bomb. Drugs, 209; Dymock, Mat. Med. 
W, Ind., 2 nd Ed., 323 ; Birdwood, Bomb. Prod,, 330 ; Baden Powell, Pb 
Pr,3^n, Sgg; Drury, U, PL Ind., 236 ; Atkinson, Him. Dist, IX, 
N.-W. P. Gas.), 3 or; Useful PL Bomb, {XXV,, Bomb. Gas,), 74 
Forbes Watson, Ind., Survpi, 196, 2j7 ; Econ. Prod, N.-W, Pro\>., Pi. I 
{Gums and Resins), 16; lAotard, Dyes, 7i, 90, App. VI.; Wardle, Rpt. 
Dyes 15 ; Cooke, Gum<t & Resins, 26 ; McCann, Dyes & Tans, Beng., 128, 
i 33 , iSh j 66 ; Watt, Selections Records Govt. India (R. & A, 

Dept.) 1888-89, pp. 87-88 ; Man, Madras Adm., 31 3 ; Boswell, Man,, Net- 
lore, 98, 127; Grioble, Man. Cuddapah, :^3 ; For Admin. Rep. Chota 
Nagpore, 1885,6,31; Settlement Reports:—Central Provinces, Nimar, 
3 oi; BeUspur, 77; Raepur, 75; Ctihindwdra, JW ; Baiiool, 125* 
Seourc, 10; Upper Goddvery, 37 ; Bkundara, 18, 19, 20 ; Gasetteers :— 
Bombay, V., 285 ; VI., 12 ; VII., 32 , 37 ; XV., PL I., 77 . Pt. II., 33 ; N.-W. 
P., J.,81 ,IV., Oriss.'i, II., 158., App. IV,; Agri.-Horti. Soc, Ind .:— 
2 'rans., VII., 57 ; Jour, IX., Sel. 4f; New Series, VII., iSg, 14O. 276 ; 
Ind Forester, IV., 227, 322 ; VI., 240, 3 o 3 , 338 ; VlII,, 29,116 ; X., 31 ; 
XF., p 3 r ; XII., App., i 3 ; XIII,, T2l ; XIV,, 288 ; Balfour, Cyclop, 
Ind., III., 849 etc. rtc. 

Habitat.—A large, deciduous tree, common throughout the Sub-Himd- 
hiyan iF.^cts of the North-West Provinces, the Dcccan, SouLh'-m Behar, 
Chutia Nappur, Burma, and Ceylon. 

Gum.—A clear, golden-brown, transparent gum, obtained from the 
tree, is met with in the bazars of Northern India, as a drug {Baden 
Powell). A sr.iall sample was sent (from Madras?) by Dr. Shortt to the 
London Exhibition of 1862 {CooKc). Nothing is recorded in Indian 
economic liter.-'.turc as to its properties or uses, with the exception of 
Rev. A, Campbell’s remark that it is edible (Ec. Prod. Chutia Nagpur). 

Dye and Tan.—The astringent bark, in various localities is said to be 
somclinies use 1 in dyeing. In Southern India the inner bark is broken into 
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The Arjuna M3rrobalan. 


{J. Murray?^ 


TERMINALIA 

Arjuna. 


chips and the dye extracted by boiling’ in water. The tint produced is a 
brown or khaki colour {Liotard). In Midnapur (Bengal) it is used to 
dye cotton a light brown, the method employed being as follows : lor 
dyeing a yard of cloth a pound of the bark is cut or broken into verj' 
small chips, and is boiled in about sB) of water until about 3lb of water 
remain. The solution is then allowed to cool. A pice weight of alum 
(about -J- oz.) is then pounded andmnixed with the solution. The cloth to 
be dyed is washed in pure water, and the moisture well wrung out of 
it. It is then steeped in the above solution, and afterwards put to dr}^ 
in the shade; this steeping and drying is repeated two or three times. 
In Midnapur also it is employed in preparing a black dye, along with 
the barks of gardn (Ceriops Roxburghiana) and babla (Acacia arabica). 
The price of the bark is given in Bengal as 3 annas per seer (McConn). 
Samples examined by Mr. T. Wardle were found to contain a fair amount 
of colouring matter readily soluble in boiling water. An infusion gave in 
hrs hands by various processes and mordants colours ranging from light 
yellowish or reddish drab to slate with fasar and corah silk and cotton. 

The ASHES of the wood are used in the Central Provinces as an ad¬ 
junct (probably a fixing agent) in dyeing with dl (Morinda citrifolia) and 
vr\th kamala (Mallotus philippinensis) {Liotard), The bark contains n 
considerable amount of tamin (15*1 per cent, according to Wardle); it 
is used for tanning in several localities. In Midnapur it is generally 
employed mixed with the bark, or bark, leaves, and fruit of Acacia arabica. 
The FRUIT is not apparently used as a myTobalan ; indeed, it contains very 
little tannin. A sample from the Colonial and Indian Exhibition examined 
by Dr. B. H. Paul was found to yield only 1*38 per cent, of gallo-tannic 
acid (Watt). 

Wax. —The twigs and bran^chrs of this species are frequently found 
covered with vegetable wax (Con/. Oils, Vol. V., 459). 

Medicine.—The bark is considered by Sanskrit writers to be tonic, 
astringent, and cooling, and is used in heart diseases, contusions, fracturesr 
ulcers, etc. In diseases of the heart it is employed in a variety of ways. 
Thus a decoction with milk is given as fo^xl, or is made wilfi milk, treacle, 
and water. A ghrita is prepared from the decoction and paste of the ; 
bark for internal administration. In fractures and contusions with exces- j 
sive echymosis, the powdered bark is given with milk. A decoction is j 
employed as a w.^sh for ulcers and chancres {^ 7 . Putt), AinsHe, j 
describing what, from the vernacular names, is evidently this species, 
states that the bark is considered by the lyirans to be febrifuge, and, ( 
when powdered and mixed with oil, to be a valuable application j 

for aphthae. The juice of the leavfs, he adds, is poured into tne ears to 
allay the pain of earache. Baden Powell informs us that in Northern } 
India the bark is considered ‘*hot” and astringent, useful in biliou.s { 
affections, and as an antidote to poisons. The fruit is prescribed os 
a tonic and deobslruent. j 

Structure of the Wood.—Sap wood reddish white; heartwood brown ; i 
variegated with darke r colourea streaks, very hard ; weight 48 and 54!!) | 
per cubic foot {Skin^nr), 4785 (Cent. Prov. List,), 57ft) (pamble). It is .Mpt , 
to <5p’’t In st asoning and is net easy to work. It is chiefly used for * 
making wheels of country rarls, for house-building, and fur mrJiing agri- j 
cu tur.ol implfmcnts, boats, and cant^es. ft.appears to be generally regard- j 
ra as an interior timber, since it does not stand vari.ations of lernpcraiurc 
and tnoisruix, and sulijfct to the .aitack.s of while ants. 

.1 P^impboll a.'iurs th.it the tasar silU-w-^fm is often found on 1 

the tree in ChuLia Nagpur. Silk, VoL I'/., Pi Ui ) I 
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Terminalia belerica, Roxb.; Fl. Br. Jnd., 11., 445. 

Belleric Myrobalan. 

Var. 1, t 3 rpica,= 3 T. belerica, Bedd,, Fl, Sylv,, t. ig; T. eglandulosa, 
Roxb.; T. MOLUCCANA, Roxb. ; T. belerica, W. & A. Prodr, {ExcL 
syn,); T. GBLLA, Dalg,; T. punctata, Roth.; Myrobalanus bele¬ 
rica, Gcprtn. 

Var. 2, belerica, Roxb.,-^? T. microcarpa, Dene. 

Van 3, laurinoides, Miq. 

Vera. Bhairdf baherd,\behara, behrot bhairah, sa^nd, bkarldy bulla, bu' 
hura, Hihd.; Bohera, baheri, bakerd, bhairah, oakira, buhuru, behera^ 
hahura,bohord, boyra, Benq. ; Lupung, Uhung, Kol; Lopong, Santal ; 
Hulluch, bauri, Assam; ChirorcB, Garo; Kanom, Lbpcha; Thara, 
bhdra, bdkdrd, bahadha, Uriya; Sacheng, Magh,; Yehera, Bhil; 
Behdra, bihara, bhaira, baherd, behara, toandi, C. P.; Tahaka, takat 
banjir, GoND; Bahdra, buhdra, bekaria, N,-W. P.; Bahira, bahera, 
birha, halela, bayrah, beUra, Pb.; Bahera, Merwara ; Ahera, jherat 
Hyderabad; Bayrah, SinD; Babra, beddd, balrd, batra, bairda, b&lla, 
bh^da, yehaia,piLC,-, Behara, behada. beheda, behda, bherdka, behedo, 
? t bahudda, yella, hela, gating, yel, Bomb.; Bherda, 

bef^d<i, bahera, yeld, gating, beharda, behasa, sagwan, bedd, held, berda, 
yehela behada. Mar. ; Behedan, beheda, behasa, sag, Guz. ; Tani, thani, 
kdttu elupay, tdnrik-kdy, tandi tonda, chattu-clupa, tamkai, idni-kdi, 
tam-kata, kattu-elupa, vallai-^urdu, tanikoi, haltU'elupce,'XKyi,i Toni, 
tandi, toandi, ihanSrn, tkana, tidi, thani, tandi, katthu'OlupcB, tdndra- 
kdya, thanddi, thandi, bahadrha, bahadha, Tel. ; Santi, tare, tanikayi 
tdri-kdyi, bherda, yehela, tari, Kan. ; Thani, tdni, Malay. ; Thits^ri, 
ttssein, ban-kha, phdnkhd-si, phdngd-si, phangah, pan-gan, ruhira, 
Burm.; Bulu, bulu’.gaha,SliiGi; Vibhitaki, Ahhitaka, vipitakaha, bib- 
httaka, akasha, tusha, buJuruka, baheruha, bahira, Sans. ; Batilj, bdliy- 
luj, balilaj, Arab.; Balela, belayleh, balilah, Pers. 

References.— fl Jnd., Ed. C.B.C., 3So; Voigt, Hart, Sub. Cal., 
36 ; Brandis, For. Pi., 222; Kurg, Far. Fl. Burnt,, II., 45S; Pegu Rept,, 
app. A , lix., B.,4g; Beddome, Fl, Syh., i. 19 ‘ Gamble, Man. Tiatb., 
179; Cat., Trees, Shrube, &c,t Darjeeling, 3p: Tkwaites, En. Cevl. PL, 
to; Trtmen, Sys. Cat. Cey. PL, 32; Dale. '& Gibs., Bomb. Fl., gr; 
Stewart, Pb. r'L, Sg; Aitchison, Cat. Pb. & Sind PL, ^ig; Rev. A, 
Campbell, Rept. hcon. PL, ChuCa Nagpur, No. 7526; Graham, Cat. 
Bomb. PL,6g; Mason, Burma & Its People, 4i)>, 743: Sir W. EHiat. 
Fl. Aiidhr., 172; RheeT?, Hart. MnL, IV., t. ; U. S. DLp.ns., i5*h 
Ed., 170S; Fleming, Med. PL & Drugs \Asiatic Rc'ier., XI.), iSi; Ai-is- 
lie. Mat. Jnd., I,, 236; O^Shaughnessy, Beng. Di>p?ns.. 841: Irvine, 
Mai. Med. Patna, 17 : Med, Topog. Ajmcre, 128 ; Moodeen Sheriff, Supp. 
Pharm. Jnd., 241; U. C. Dutt, Mai. Med. Hittd., 162, 323; S. Arjun, 
Cat. Bomb. Drugs, S4i He, Indig. Drugs, Ind., 117 ; Murray, PI. & 

Drugs, Sifid, iSS ; Cat. BarodaDurbar, C &1. Exhbtrt., No. 172 ; Bidie, 
Cal. Raw Pr., Paris Exhtb., 2g, 62. 112; Dymock, Mat. Med. W. Ind., 
2nd Ed., 3yo ; Dymock, Wardt'%% & Reaper, Pharmacog. Ind., I , $54; 

M. » 5; Official Corrtsb. on ProJ.; cC, Pharm. In L, 23 S; Year- 

Book Pkarnt., t^yg^ 2 i 3 ; Trans., Med. & Phys. Soc. Bomb, {New Series), 
Na. 4, Birdwond, Bomb. Prnd., 3 j, 152, 268; Be I n Powell, Pb. 

4 S 3 , S99; Drury, U. PI. ImL, Aiy ; Atkins,m. Him. Dht. (X., 

N. -iV.P. Gae.), 3 to, 7 p; Useful PI. Bomb. (XXV., B. mh. ■'i re.), 73, 
t55$2r8, 244 , 3 <y 6 ; Forbes Watson, Ind. Surrey, S 3 , tot, iu, /2S, ‘72, 
277 . Fcon. Prod. N.~W. P., Pt. /, {Gums tlrsiu 7 ; Pt- (Dycj 
and Tans), 8g; PI. V. {Vege?tttb'(‘:/i^ Spices, Fruit p. 7.» ; Gum.^ & 
Resinous Prnd. iP. W. Ur?pt. R(^4.), 4. iA, 2.;. J6 ; JAoi ird, uyrs:, 7 S-i 6 , 
2t, 22, 132 ; Cache, Oils & Oilseeds, 77 ,• Gum's c:. I Rrrins, 26 ; McCann, 
Dyes & Jans, Brng., 48, 144, 146,'iSoiSt, i6r, 165 ; Durr ah. Note on 
Cotton iu Assam, .'i 3 ; Christy, New Com PL, V.^4i ,44; Aveen Akhary, 


iOOy U7 { ^nooUr ettaarou/t, aj; fop, Oudh & Sulia^ifur, 

33; SHtlemeni Reports x-^Panjub. Kangrru 22; N.-^W. P., Shahjehan- 
tore^IX.; C, P., Ckdnda, app. VI.; Upp i- G ulAr ry, '38; *ff c. 10; 
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Ji m • III 202 ' IV 3'^t, 411 : VI,t TOi, I04i 323, 33i ; 

Habitat—AiMg^’deciduous tree, common in theplaina ’^^'' 1 ® \ 

throughout India, with the exception of the and tracts to the west, * 
tending to Ceylon and Malacca. Var, belerica is met with in t | 

also in Malaya if T. microcarpa, Dene,, be the same species; wnil • , 
laurlnoides is found in Mergui, Ceylon, Java, and Malaya. | 

Gnni. —Roxbi»rgh was the first Indian writer to notice the ot tnis 
speci'^s. " From wounds in the bark,’* he wrote, “large quantities of an ' 
insipid gnm issue; it much resembles Gum Arabic, is perfectly soluble in • 
water, ard burns away in the flame of a candle, with little smell, into black | 

e ashes.” In 184.0, a Lieutenant Kittoe placed sample.? of the gum 
5 a meeting of the Agri.-Horticultural Society of India, stating that it 
was largely partaken of by the K 61 s and Chuars as food, and that it could be ' 
collected in large quantities in the Midnapur forests. Subsequent writers 
have done little more than repeat the above remarks of Roxburgh and 
Lieutenant Kittoe, while Drury has apparently misread the statement of the 
former, and writes that it is inflammable and burns like a candle. Dymock, 
however, appears to have examined it afresh, and describes it as follow’s :-~ 
“The gum is in vermicular pieces, about the thickness of a finger, of the 
colour of inferior Gum arabic. Hardly at all soluble in water in which it 
swells up nnd forms a bulky gelatinous mass ; its taste is insipid.^ Rox¬ 
burgh’s statement that it is perfectly soluble in water, and Drury’s, that 
it bu.ms like a candle, I am unable to confirm.” The authors of the 
Pkai macogViiphia Indica describe the gum as “of the Bassora type,” and 
state that It is collected and mixed with solubU gums for sale as country | 
gum. They confirm Dymock’s observation as to its insolubility and add j 
that it contains crystals of calcium oxalate in dumb-bell-like forms, sphsero- 1 

crystals and groups of fine crystalline particles. . 

Dye and Tan.—The fruit is one of those exported from India under 
the name of mvrobalans. and is largely employed in India for dyeing and 
tanninn-. Two'kinds are said to bc: met with, one nearly globular 
in :hin diameter, ihe other ovate and much larger. Both narrow suddenly ' 
i^ to a short stalk, are fleshy and closely covered with a fulvous tomentiim, 
ar.d when dried are obscurely five-angled. The stone is hard and penta- I 
gonal, and contains a sweet oily kernel, having three prominent ridges Irom ; 
’>ase to apex. In India k is largely t-mployed for dyeing, as a mordant, | 
as a tan, aiul also medicinally- H may be used alone, in wduch case it 
Yellowish or brownish-vellow* colour t»’ tuie ^i*th, or, with va: 


gives 1 yellowish or Drowr.isn-yeiiow l.iwu. ...c 'y", 

other dye-stuffs, to produce dark brown and blr k. The following detailed 
description of the method employed in Hazdribagh for dy'Mng with the Hel¬ 
lene mvrobalan alone mav be iakenas typical 1 “ I*or each ^jvi.ire vt. o 

cioll. t.qkc \ sc er of bah^ro -uiU. Extract and throw aw-ay the stor <5, and j 
brc'i'. Ill’ .hid info as :ii pic'-es as possible. ^ Put th.:sc into a seer of . 
uM«;r alot.g w'ith ,i tola-weight of pomcg^ranaie. rind 1 eave the wh< .0 to 
stand for or ? mgl t. Then bod. tfi? iobenion, allowing it io boil ovc: three ; 
ti n'^s. i b'o .'ijitw it to c<>r*l and sti ain thrnnj^h ?? coarse clciln Wash! 
the cloth to i edyee! weii on wan’r; vvic .• nail drh v/irh again iri vnicr, in i 
which :i tola of .-juiu har hcert 5- - i, .rovvect. Thr u hip the ^ loth * 
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in the dye solution, working it about well so as to ^ i 

form. When the colour is^deep enough, dry^he doth in 
^terwards wash frequently in clear water, so as to eet rid of 
the dye. The resulting colour is a snuffy yellow ” (AfcCann) ^ 

■salso used as a mordant, instead of Wa (T. Ch 4 ula fn dveW ^ 
madder or manjit. In many localities it is employed as a* tan in thf ' 

anrI^n®R™'^ ‘I’® from November to January 

Ki, ^ about the same as inferior Aarro, viz., from Ri m 

Minbhum to about R5 in Chittagong (McCann). Sir E. O. Buck, in his 
Account of the Dyes and Tans Of tTie North-West Provinces gives the 

asn-/cwT ■" '874-75 as 36 § cwt., value R50, from^Garh^dl 

'8oi cwt., value R219. It is, however, impossible to separate the trade 
accounts of this, from those of the other kinds of myrobalan (sn^ T. CheLla) 

mvrnh-flY^ • f-°'‘“’‘^^'TiON.—Analyses of the fruit of this, as of other 
myrobaUns, give very varying results and strongly indicate the necessity 
of a thorough investigation into the effects of climate, soil and age of the 
^uit on Its foiling value. Samples were submitted by Dr. Watt,^from the 
Colonial and Ii^ian Exhibition, to Dr. Paul and Professor Hummel for 
examination. Two samples,examined by the former chemist were found to 
contain only5-o3and67o per cent., respectively, of gallo-tannic acid, while 

rpm^ J'. ml ' 7-4 per cent. Professor Hummel 

remarks, I he fruit consists of two distinct portions, an outer and an inner • 
ICO parts contain 75-4 parts of outer, and 24-6 parts inner. The inner por¬ 
tion only contains 1-25 per cent, of tannic acid.” “ This remarkable differ- 
frli?Professor Hummel estimated the value of the 
Iruit at 5^- 8<7 per cwt. compared with commercial ground myrobalans at is. 
W per cwt. (Watt, Selections from the Records of the Govt, of Ind,I,li 
pj). The auth<,rs of the fharmaengraphta Indica have rec»mtly e.\amined 

rafpfv belleric myrobalan and the kernel sepa- 

rately with the following result ^ 


Moisture , , 

Ash . , . . 

Petroleum ether extract 


Pulp. 

1 Kernel, i 

8*00 

4*28 

•12 

irsS 1 
4'38 I 
29*82 ! 

'! 


Ether extract 
Alcoholic „ , 
Aqueous „ , 


Pulp. I Kernel. 


•41 

642 

3856 


•61 

‘61 

25*26 


* V,... vv,.,., inc jMiip were rouna to be as tollow 1 he 

petroleum ether extract contained a greenish yellow oil. The ethereal ex- 
tract contained colouring matter, resins, a trace of gallic acid and oil, but 
no alkaloid. 1 he alcoholic extract was yellow, brittle, highly astringent, 
and partly soluble in warm water. The aqueous extract gave various 
tannin reactiuns. Of tlie keri:c!«, the petroleum ether cxti.ict ron.sisitcfl of 
a pale yellow, thin. nntt'.-R-avoured oil. ncjn'drying .ind iiibolubln in ;'!c<>hoI • 
the ethereal .(ii.uM w.ts also oily (see paragraph Oil) ; the alcoholic extract 
was [.artly snlubie in hot water, with acid reaction and tasteless, the aqueous 
c::tract cnnt.unetl no siiLoir noi s.iponin. No alkaloid was detected 

Oil.-- I he SKEDS yield a fatty oil to the extent of about 30*44 Jr cent 
which on fjt.inding separates into two portions, the one fluid of a oalr 
|.. . en colour, and the oth.'r flocculent, white, sernksolid, with tV.e consi 
ence oi It js used medicmaJy, 
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Medicine.—Belleric myrobalans (the droi-e) arc described by SansUrit 
writers as astringent and laxative, and useful in cougiis, hoarseness, eye 
diseases, etc. As a constituent of tnphala, or the three myrobalans (T. 
Catappa, T. belerica, and Phyllanthus Emblica) they are prescribed .or 
almost all diseases. The kernel is said to be narcotic 
is used as an external application to inflamed parts {U. C* Dtitt). y 
states that Muhammadan writers describe the fruit as astringent, tonic, 
digestive, atteniiant and aperient, and useful as an application in in¬ 
flammatory diseases of the eye. As long as the doctrines of the -Aia- 
bian schoo'l prevailed, mjTobalans were used medicinally in Europe, hav¬ 
ing been introduced by the Arabs from India. The fj^fjpo^otKctvog ol the 
early classical Greek and Latin writers was a fruit from which perlumers 
obtained oil for their unguents, and was probably the fruit of the African 
oil pahn (Eloeis guineensis); but later Greek physicians applied the tenns 
and /xypevt/ixo? to Indian myrobalans (PharmaCogrnphia 
Indica). In modern Native practice the ancient Sanskrit and Muhamma¬ 
dan opinions are retained. Thus in the Panjab it is chiefly employed in 
dropsy, piles, diarrhoea, and leprosy; also occasionally as a remedy for 
fever. When half ripe it is considered purgative; when fully ripe or 
dried, astringent. Mixed with honey it is employed as an application in 
cases of ophthalmia. The oil is considered a good application for the 
hair; the gum is believed to be demulcent and purgative.^ Dymock stales 
that the kernel, with that of the marking nut, is sometimes eaten in the 
Konkan with betel-nut and leaf as a cure for dyspepsia. 

Food and Fodder.— The fhuit is eaten, when fresh, by goats, sheep, I 
cat tL, deer, and monkeys.* The kernel is eaten by Natives; it tastes like , 
a filbert, but is said to produce intoxication when eaten in excess. Many ! 
writera {Roxburgh, Grahajn,) notice this popular belief, but, according to j 
recent researches by the authors of the PharmacograpJita Indica, the narcotic | 
property ascribed to the kernel is very doubtful. These writers state that 
Native evidence on the point is very conflicting; some people say that only 
the large-fruited variety is poisonous, others state that they have eaten both 
kinds freely without experiencing any narcotic effects, but that when water 
IS taken after eating them giddiness and a sense of intoxication is experi¬ 
enced. The only authentic casesof poisoning by those seeds are said to hav e 
been recorded by Mr. Raddock, Sub-Assistant Surgeon in charge of the 
Malwa Bheel Corps. Three boys from five to nine years of age had eaten 
some of the nuts ; two became drowsy, compl.ained of headache and sick¬ 
ness, and vomited freely. The third, a weakly child, who had eaten the 
largest quantity of kernels, between twenty and thirty, presented no symp¬ 
toms during the day, but on the following morning was found to be insen¬ 
sible, and suffering irom all the symptoms of collapse. Emetics and small 
quantities of strong tea produced an improvement in the symptoms. He 
gradually became sensible, but remained drowsy, complained of being 
giddy, and had a small and rapid pulse till next day. after which he re¬ 
cover^. Mr. Raddock infers that this was a case of mild narcotic poison- 
'ncf which, he is convinced, would have proved fatal had not the stoni.u h 
pump been used. Dr. Burton Brown, in citing this case, remarlv^ iliat 
the fruit is sometimes added to spirit in ba^-irs, in conjunction willi the 
other ur -t)halans, so that it is possible that nn .iccident might occur Irom 

the use spint . . drugvrcd. The experimenl.s of Dymock. Warden 
Hooper leaa to the conclusion that the kernels arc pcclc'Cll}' ham less, w len 
eaten in moderation; one of these authors has person illy cxperim n on 
them 'viihoul any ill cttccin. On one occ.ts' ui th ’ a’coliolic oxtrai i lom 
vrnins of the kernels was injc-clcd into a i..a*s stotii leh., on .inelhci i p2 
^ a'-ns (equal to about tha 'v-fivc to forty iicrni I were administered to a 

T. 302 


MEDICtNE. 

Drupo. 

299 

Kernel. 

300 


FOOD. 

FrinU 

301 

Kernel. 

302 













22 


Dictionary of the Ecojiojuic 


TERMINALIA 

Catap pa. 


The Indian Almond. 


FOOD. 


Leaves. 

303 

TIMBER. 

304 


DOMESTIC. 

Tree 

305 


Fnilt. 

306 

on. 

307 

Loaves. 

308 

Wondashos. 

309 


3^0 


TIMBER. 

3CI 


312 


Starving cat. with, in both cases, negative results. These authors there- 
tore regard their experiments as fairly conclusive that the kernels do not 
possess any toxic properties. 

Stewart states that in Kangra the leaves are considered the best 
fodder for milch cows. 

^ Structure of the Wood.—Yellowish-grey, hard, no heartwood ; similar 
W Ougeinia dalbergioides; weight 43* per cubic foot 

KKydyfrom Assam experiments), 30ft [Cent. Prov. Lists), 4oIb (Brandis 
Burma List), 48ib [Gamble), It is not durable, is readily attacked by 
insects, and is consequently of little value. It is, however, employed for 
planking, for making packing cases and Canoes, and in the North-West 
Provinces for house-building after being steeped in water, which is said to 
have the effect of making it more durable. In the Central Provinces it 
IS used for ploughshafts and carts when hijasdl is not available. In South 
India It IS employed for making packing cases, coffee boxes, catamarans, 
and grain measures. 

Domestic and Sacred.—The tree is an er'client one for avenue pur- 
pqses, biU has many superstitions connected v ^h it which interfere with its 
utility. Thus the Hindus of Northern India t msider it to be inhabited by 
demons, and consequently avoid it, never sitting under its shade. 2n 
Central and Southern India the people will not use the timber for building, 
under the impression that a dwelling-house which contains it is fated, and 
that no man can live in it long. The fruit is used for making country 
ink, and, by the Bliils, to poison fish (?) [Liotard, Elliot); the oil as a 
dressing for the hair. The leave.s have been used as an antiseptic to 
impregnate sleepers of salei (Boswellia serrata), which are said to have 
been rendered durable by soaking for five months in a tank filled with the 
leaves and water [Indore Forest Kept,, 1876-77; Conf, Vol. I., 516). In 
; the Gazetteer of Sdvantvddi (Bombay) the wood-ashes are said to be 
much used in the manufacture of molasses [Conf with Saccharum— 
Sugar, Vol, VI., Ft. II., 304). ^ 

rerminalia bialata, Kurz; Fl. Br, Ind., II„ 44^. 

, Syn.— Pbntaptkra bialata, Roxb. 

, Van cuneifolia, Wall. 

Vttn.—Leinbcn, Burm. 

I References.— Fl. Ind., Ed. C.B.C., 383 ; Hort. Sub. Cal., 

36 ; KurM, For. Fl. Burm., /., 4^6; Gamble, Matt. Timb., 1S2; Agri.. 

^ ^ Horti. Soc. Ind. : Ttanr... VII., 57. 

Habitat.—A large, deciduous tree, which attains the height of from 80 
to 100 feet; found in Burma and the Andaman Islands. 

^ Structure of the Wood.—Grey, beautifully mottled, similar to the 
I timber of T. belerica ; weight 391b per cubic foot [Brandis, Burma List), 
48lh [Gamble). Gamble remarks that Skinner’s No. 124 gives weight 
641b, and P. 104.2, but he considers that there may have been some mis¬ 
take in these figures. 

T. Catappa, Linn. ; FL Br. Ind., II., 444 ; Wghf, Jc., i. 1*72. 

Indian Almond. 

Syn. -T. Catapp*. & Badamia, Tu\asne:'X. moluccana, Lamk. : T. 
MYROBALANA, Rnih. , T. SUBCO:".DATA, Willd. ; T. INTERMEDIA, Spreng.; 
.luGLANS CaTAPPA, Ix>ur.; CaTAPPA DOMESTICA, LlTOREA, & SVLVES- 
TRis, Rumph. ; BAUAril/ Comsikrsoui, Goertn. 

Vem.— Jangli-bddam, hindi-bdddm, bdddmi, Hinj. j BangWbaddm, 
Brno.; Uriya; DctLhadl u'l^^.-^. P.; Htndl b ^dlm, jangii- 

haddrn, brid 'tne-hind^. Djtccan ; Bdddm. fngli-bijnm, liuttgdli-b.ilim, 
bdddmt, di.Si-t.'fJdm, HoHB.; Benguli-b idim, jangH bdddr.:a, n<it-bd. 
ddtK, Mak.; Natvadom, nattffvadam-kotlai, yirJl.C'Vadam’kottai, naltu^ 
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vadom, hoitai, Tam.; Vedam, naihe-badam-vittulu, vudam-^^^ 
vodampvettilla, badam-vittulu, Tel.; Tart, taru, ndt-badamt, Kan.j 
Ndttu-bddam, kotta-kurui adamarram, Malay.; Malay; Kot- 

amhd. Sing.; Ingudi, hin^htidie, {t\i\i=desha^vdda^mittee Sans.; 

' Bdddme-hindi, Pers. « , 

References.— AY. Ind,, JSd.C.BX,, 38 q; y^ig^. Hott. Sub. CcL, 
36 ; Kura, For. FI. Burm., J., 4SdB^domey FI. Sylv., t. j 8; GamKe, 
Man. Timh.y 182 ; Trimen, Sys. Cat Cey. Pt, 32 ;Dalz, & Gibs., Bomb. 
Ft, 33 ; Graham, Cat Bomb. PL, 69; Sir W.ElUot, Ft Andhr., 19, 
193; Rhcede, Hort. Mai., IV., t 3 , 4 ; Rumphius, Amb., I.,t .68 ; Pharm. 
Ind., 89; Ainslie, Mat. Jnd., Jl.y 234; O'Shaughnessy, Beng. Dispens., 
341; Moodcen Sheriff, Supp. Pharm. Ind., 241; S. Arjun, Cat. 
Bomb. Drugs, 214; Bidie, Cat. Raw Pr., Pans Exhtb., 29; Dymock, 
Mat. Med, W, Ind., 2nd Ed., 321 ; Birdwood, Bomb. Prod., 33 , 1S2, 
282; Useful PL Bomb. {XXV., Bomb. Gaa.), 76, iSS, 218, 244; Gums 
& Resinous Prod. {P. W. Dept. Rept.), 16; Liotard, Dyes, 16; Cooke, 
Oils & Oilseeds, 78 ; Gums & Resins, 2b ; War die, Rpt. on Dyes Cf 7 'ans, 
12, 3i, 43 ; Man. Madras Adm., I., 363 ; Boswell, Mon. Nellorc, 96 ; 
Gazetteers •.’^Bombay, V,, 28$; XV., Pt. 2, 22; N.^W. P., IV.,lxxi.; 
Orissa, II., 181, app. IV.; Mysore & Coorg, I., 160; Agri.-Horti. Soc. 
Ind. '.--Trans., III., 44; VII., 57 ; Jour., fl.. Set, 53 q ; III., Pro., 47 ; 
IV., 201; VI., 170, 173 ; IX., 421; Spans* EncycL, i 3 g 6 , etc., etc. 

Habitat.—A large, deciduous tree, which attains 80 feet in height, and 
has branches in alnjost horizontal whorls; wild in the lowlands of Malaya, 
and perhaps of the trans-Gangetic Peninsula, largely planted all over India 
from the North-West Provinces to Ceylon and Burma, mostly from the sea- 
level to an altitude of 1,000 feet. It is raised easily from seed ; and in a 
good light soil, well watered, will, in tw'o years, grow to more than 10 feet 
in height, and blossom. 

Gum.—The tree yields a gum, known in the West Indies as ^‘Indian 
Almond Gum ; ” it is dark-coloured, but soluble in great part, but contains 
fragments of the bark {Cooke). Nothing is known as to its properties or 
uses. 

Dye.—The bark and leaves like those of most other species of Termi- 
n^lia arc astringent and contain tannin. In India they are mixed with iron 
salts to form a black pigment, with which Natives in certain localities .x^lour 
their teeth and make Indian ink. Specimens of the bark examined by Mr. 
Wardle were found to contain 9 per cent, of tannin, and a small amount 
of colouring matter soluble in water, which, by various processes (not pub¬ 
lished), produced light brownish-yellow, light drab, golden fawn and slate 
colours in silk, light drab, olive and grey in cotton, and pale faum in v/ool. 
The leaves were found to contain a moderate amount of colouring matter, 
which produced various shades of browaiish-yellow on silk and wool. 

Fibre.—The Rev. J. Long {Joitrn. Ap^i.-Horti. Soc* Ind,, IX., Old 
Series, 422) states that in Madras cloth is made from a fibre obtained 
from the leaves. This is probably a mistake ; the writer can find no ether 
mention of a fibre from any species of TermiiiAlia. 

Oil._The KERNELS yield a valuable oil, similar to almond oil in flavour, 

odour, and specific gravity, but a little more deeply coloured; it deposits 
stearine on keeping. It possesses the advantage of not becoming rancid so 
readily as true almond oil, and if it could be produced cheaply would dount- 
Icss compete successfully with it. As the tree is abundant everywhere and 
the fruit could be doubtless obtained very cheap!)', “Indian almond oil’* 
apper 13 to merit the attention of dealers. It was first brought pr '»minently to 
r.oiicc by a Mr. A. T. Smith of Jessor, who in 1843 wrote to the /\gri.-Hor- 
ticullural Society of India an account of its properties and method of prepa¬ 
ration. Oibmadc cxpcrimenl'.v by him, svasexp- ossed in tlie common native 
mill -a sort of pestle and mortar—from some fruit eathcred^ during" a lew 


mornings from under the Uees in the neighr/ourheod 


.After sufficient 
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quantity had been gathered and allowed to dry in the sun for a few days, 
which facilitates breaking the nut, four coolies were set to work with small 
hammers, to separate the kernels from their shells. In four days they broke 
a sufficient quantity for One mill, via., 6 seers. This quantity put into the 
mill produced in three hours about seers of oil. Mr. Smith remarks 

that the actual pressing of the oil is of no consideration, since the value of 
the oil-cake, to feed pigs, etc., is sufficient to cover the expense, but that the 
breaking of the nuts is ar tedious and costly operation, and is a considera¬ 
tion requiring* particular attention, with a view to its reduction, if manufac¬ 
ture of the oil on an extensive scale should be attempted. The product of 
the experiment, filtered through blotting paper, was of the colour of pale 
sherry, a circumstance which Mr. Smith explains is due to the rind being 
allowed to remain on the kernels. He concludes by remarking on the 
ornamental nature arid utility of the tree for many other purposes, and 
recommends that it should be more extensively planted. A sample of the 
oil thus prepared was submitted for examination to Dr. Mouat, who re¬ 
ported as follows:—“I have compared the specimen with a good muster 
of the ordinary European almond oil in my possession, and find that in 
taste, smell, and specific gravity the former is very similar to the latter, but 
is deeper in colour, becomes turbid in keeping, and deposits a quantity of 
white stearic matter. For most ordinary purposes, medicinal .and other¬ 
wise, the former, I think, might profitably be substituted for the latter in 
this country, and, if expressed with greater care and freed from every im¬ 
purity, might become an article of commercial value and importance 
{Jonrn. Agri.-Horti. Soc. Ind., li.). Though easily made edible and 
pleasant in flavour, it appears to have been entirely neglected by the 
Natives, who are ignorant as to its existence. 

Mediciae.—The astringent bark may be used medicinally, though it 
does not appear to be much employed in Native practice. The kernel-S 
and OIL are mentioned in the secondary list of the Indian Pharmacopoeia 
as substitutes for officinal almonds and almond oil. The juice or the 
young LEAVES is employed in Southern India to prepare an ointment for 
scabies, leprosy, and other cutaneous diseas.'*s, ana is also believed to be 
useful internally for headache and colic {Lisboa). 

Food—The kernel resembles an almond or fresh filbert in flavour, 
and is largely eaten by Natives. It is very palatable, fairly wholesome 
,*nd nutritious, and is a pleasant dessert fruit. The oil-cakb is said to be 
a good food for pigs. 

Structure of the Wood.—Red, with lighter coloured ^apw'ood, hard; 
weight, according to Skinner and Wallich, 32ft per cubic foot, according* 
to Gamble, 4ilb. It is used for various purposes in Southern India, especi¬ 
ally for making posts and w'cll-lcvers. 

Domestic.—This is one of the trees on which the tasar or katkura 
rilk'Worm is fed. The tree is highly ornamental, makes a good avenue, 
and is well worthy of extended cultivation. 


Terminalia Chebula, Retz. ; Fl. Br. Ind., 11 ., 

The CHKBt/r.ic or Black Myrobalan. 

Syn —T. RETICULATA, Roth-i T. Arut... Ham.'; Mvp.obalaKus Chkbui.a, 
Gayirt. ; E.mbrvooonia ARborea, & Bifin. 

Veil*, i, typic*; 2, {the T. citrina Vau'hoi: )', 3, unnamefl; 4, 
TOMKNIT.LLA, Kurs (Si’.) ,; 5, OANGBTICA, RoXO,^ (Sp.) ; 6, PARVI- 
Kl.oRA, T/iwaiics, (Sp.). 

Vern.— Har, harrd, harafa, ripe (vivi^ka^f h ‘‘'-ptUf driftd 

fiait* au/tp/ii-har, HiNU.; H fjpe fruit 

h j viw/, Henu.; 'Try.v - Rola. hoiira, Kol ; 

■licc«'A>/. S.\^'T.^LJ .“Ass. ; Tree ipc fruit 
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Pati^iihi Bvum.; Tree & ripe (rait=>Aalu, aralu, ga.\\s^ oraUt-mal, 
Sisa.; Ripe fruits//arUaJit, abhayd, pathyd, ^a\\s-‘hi}»'itaki~pushpam. 
Sans. J Ripe fruit«=//,. 7 //^ 7 , halilaje-asfar, dried itKwt-^hahlaje-asvad, 
AkAB.j Ripe irw\tr= Halilah, halHahe-aard, dried fruit 

References.— Roxh , FL Jnd., Ed. C.B.C., 3 Si ; Voigl, Hort. Sub. Cal., 
37 ; Brandisy For. FI., 223 , t. 29 ; Kura, For. FI. Burtn., 456; Pegu 
Rapt., app. A., Iviii., B., 49; Beddome, FI. Sylv., i. 27; Gamble, 
Man. Timb., iSo ; Cat., Trees, Shrubs, &c., Darjeeling, 39 ; Tkn. ites, 


;; jKev. /J. f^ awpoeu, e\cyt. 

MWi, Cat. Bomb. PL, 697 Mason, Burma & Its People, $09, 743,' Sir 
Elliot, FL Andhr., 83 , 84; U. S. Dispett'^., Ed., noS; Flemin-^, 
Med. PI. & Drugs (Astaiic Reser.,X/.), 181; Ainslie, Mat. Ind., 1 ., 23 ?, 
II., 128; (PShaughnessy, Beng. DLpens,, 340; Irvine, Mat* Med. 
Patna, 36 ; Med. Tepog. Ajr:i^: e, j 36 : Trndor. Topog. Dacca, 62 ; Moodeen 
SheriJF, Supp. Pharm., Ind., 242; U. C. Dutt, Mat. .Med. Hind., 16O, 
299, 3 / 3 ; S. Arjun, Cat. Bomb. Drugs, 54 / A’. L. Dc, Indig. Drugs 
Ind., ny : Murray, PL & Drugs, Sind, 189; Bidic, Cat. Ra-w Pr., 
Paris Exhtb , 29, nt; Waring, Bazar Med., 97 : Dymock, Mat 3 frd. 
W.Ind., 2 nd Ed., 317; Dymnrk, Warden, & Hooper, Pharmacog. Ind., 
II., ^ ; Cat. Buroda Durbar, Col. ^ hid. Exhib,, Nos. 173 , 174 : Y’tar-Bnnk 
Pharm., 1879. 214; Trans. Med. & Phys.Soc., Bomb. {Nc7v Series), IV., 
152 ; XII., ! 74 ; Birdwood, Bomb. Prod., 34, / 5 ^» ^ 2 , 3 / 2 ; Baden Po— ll, 
Pb. Pr., 349 .S 99 ; Atkinson, Him. Dist. {X., N.-W. P., Gre.), 3 io, 7 Sh 
77; 770, 8/6 ; Useful PL Bomb, (XXP ., Bomb. Gaa.), 73 , i 55 t .7/8, 244, 
259 ; Econ. Prod. N.-W. P., Pt. HI. {Dyes Ar Tans), 3 $, 84 ; Crook-:s^ 
Hand-book, Dyeing, &c.,5oo; Liotard, Dy:s, 15 - 23 , 25 , 69, r/ 6 ,123, / 3 i ; 
Cooke, Oils & OUseeds, 79 / McCann, Dyes & Tans. Beng.. /6, 3 i, 33 , 48, 
7.i, 86, 88, 125, 134 , rSS, t 38 , 144, 14S-1SO, rS2, i6j, 163, 165, 166, 167, /(» 3 , 
/6<) ; Wardlc, Dyes & Tans, 42, 53 ; ^nristy. New Com. PL, 3 . 5 , fo, 44; 

^ ' r. » r_> / T> A ■ 


7j>5 • Moore, M u. Trichi nopr.ly. So : f-rtooie, L unaapan Man., 292 ; bedU 
ment Reports x — Panjdh, Kdngra, ; C. P., Bhunddra, rg ; Chdna i, 
app. vi. : Hoshr^tigabdd, J79 : Upper God^vi^ry, 38; t hhi^iav' '-a, rii ; 
Sronce, ; Mr.mflak, 88 : Ba'' ’ .. ' 



AV*' V/J.. >41; Trvp. Afrri.. January iSSo, 4S 

;.A Si, 363: a): I/L, 24, 203; VI... 323: .A 

3j>,5^5; XI.. .V 6: KU.,3^3 ; Xiu , /2T, /.t6, //h ; 
dnLyci. IL, Ithf, H f , f/Sc. 
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Kumdon to Bengal and southward to the Deccan table-lands at 1,000 to 
3,000 feet, also found in Burma, Ceylon, and the Malay Peninsula. In the 
Madras Presidency it is common all over the forests; in Coimbatore it is 
of large size; in Kanara and Sunda it abounds above the Ghdts; in Gan- 
jam and Gurnsur it is tolerably plentiful; and it occurs in the Godaveri 
tracts. In Bombay it is common on the higher forests on and near the 
Ghdts, and is very abundant in the forests of the highlands of the Satpurass 
and above the Ghats in Belgaum and Kanara. 

Gum.—The tree yields a gum which is said to be largely collected in 
the Berars, mixed with those of Acacia arabica, Anogeissus latifolia, Bassia 
longifolia, and Melia Azadirachta. The mixed gums of these trees are 
taken to local markets by the Gonds who collect them, and sold either for 
medicinal purposes or to dyers to mix with their colours (P. W. Dept. Repts, 
on Gums, 6 g). The vernacular name given, vis., bey^a^rah,seems to in¬ 
dicate that the above account may in reality refer to the gum of T, belerica. 

Dye and Tan.—The dried fruit forms the “chebulic” or “black'' 
myrobalan of commerce, one of the most valuable of Indian tanning mate¬ 
rials. In India it is occasionally used as a dye by itself, the rind of the 
fruit being powdered and steeped in water. The cloth steeped in this 
infusion acquires a dirty grey colour. With alum both the fruit, and the 
GALLS produced in quantity on the leaves, are said to give with alum a 
good permanent yellow. But the most extensive use to which harm is put 
as a eij^e is in the production of various shades of black in combination 
with some salt of iron, generally the protosulphate. 5 n some cases or 
molasses is added, in others a little indigo is mixed with the dye to give 
depth to the colour. In Dacca a deep black is obtained by using the 
dried fruit of Diospyros Embryopteris, in combination with chebulic myro¬ 
balan and ferrous sulphate. In Chutia Nagpur a dark neutral tint called 
knkraisa is obtained from harra, protosulphate of iron, and safflower. In 
Chittagong the fruit is mixed with iirt pods (Caesalpinia Sappan) to pro¬ 
duce a black dye. A mixture of the fruit and ferrons sulphate in certain 
proportions also produces a khaH or iron-grey colour (McCann), In 
Madras it is used in the same way, also alone for dyeing cotton, wool, and 
leather. In the North-West Provinces the chief shades, in producing 
which the fruit plays a part, are black, as above described; green, in com¬ 
pany/with turmeric and indigo; dark blue, with indigo, and brown with 
catechu. Excepting in the case of black it acts more as a concentrator of 
colour than ns contributing much colour of its own {Sir E. C. Buck). It 
is commonly employed throughout the country as a mordant, or acces¬ 
sory, to concentrate the colour in dyeing with safflower, dl (Moiinda citri- 
foliah mnujU (Rubia cordifolia), huldi (Curcuma longa), and tesu (Butea 
frondosa). With iron-salts it is employed in making country ink, and 
mixed with ferruginous mud it makes a olack paste employed by harness 
and shoe-makers as well as by dyers. The bark is also occ-asionally used 
for dyeing khahi grey .and black, and in Bengal and Manipur for dyeing 
b.ambons. A sample of the fruit examined by IVIr. Wardle was found to 
produce verv dark shades of grey when mixv^a with salts of iron, on f^fisar^ 
roruh and ^ri silk, and wool. A sample of the bark was ascertained to be 
very astringent and to produce shades of colour much like those obtained 
from fhjbt/l nodr, but of a somewhat yellower tone. The shades on un¬ 
bleached Indian tasar v.aried from yellow-drab to slaty-drab, on bleached 
Indi o* tiisar, j; t silk, corah silk, and wool they were a yellowish drab. 
Tlie galls were found to contain 13’! per cent, of tannic acid and to pro¬ 
duce a UglV yc-Uow on wool. 

The chief commercial value of chebulic myrobalan is, however, as a 
tanning u aturial; it forms the greater part of the ground myrobalans of 
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commerce, though belleric mvrobalans are occasionally niixed with i . 
The liquor prepared from it is not only a powerful tan, but imparls a 
bright colour to the leather, and is hence highly esteemed 
other tanning agents (Conf. Leather, Vol. IV., 607). I ^us 
Hummel, in his report on Indian Tans at the Colonial and Indian hxhi 1- 
tion of 1886, writes : “ Ground myrobalans are becoming more and more a 
favourite tannin matter, and practically combine evpry desirable f.xce - 
lence.” At the Tanning Conference held at that Exhibition much interest 
was naturally evidenced in a product of so great value, and several taas 
of much moment to the success and future extension of the Indian trade 
were elicited. The following passage from the report, issued at tlie close 
of the Exhibition, is of interest: — • u a 

** The gentlemen present were able to recognise and give the tracie 
names for most of the forms exhibited. They pointed out that Termiiialia 
Chebula must never be round or spongy in texture. The good qualities 
were known in the trade to be oval and pointed, and on section, of a pale 
greenish-yellow colour, and solid in structure. This oblong and pointed form 
was thought to be the product of a separate species, but Or. Watt explained 
that, in his opinion, it was only the young or unripe fruit of T. Chebula. 

“Mr. Evans kindly promised to furnish samples of the various com¬ 
mercial qualities, in order that these might be communicated to India, in 
the hope of an effort being made to disseminate a knowledge of what 
constitutes good and bad qualities. It seemed important, if the view was 
correct, th.it tlie oval and hard forms were but young fruits, that this fact 
should be published in India as widely as possible. The so-called Jubbul- 
pur form of myrobalans was viewed as superior; and Mr. Evans picked 
out specimens of what he regarded as the best quality shown, in order to 
compare these with myrobalans procured in London.” “Two samples of 
galls found upon the myrobalan trees were placed on the tables. That 
from T. Chebula was stated to be hopeful, but the very plentiful gall from 
T. tonientosa, obtained from the Reverend A. Campbell, in Chiitia Nag- i 
pur, was, after it had been submitted to chemical examination, pronounced 
valueless. A number of other tanning materials were examined, but none 
seemed to afford sufficient interest to deserve special mention. 

“ At the close of the examination of tanning materials, the gentlemen 
adjourned to Dr. Watt’s office, in order to discuss what action seemed 
desirable in the interests of the Indian tanning industry. It was urged 
thatit was essentially necessary to have the better qualities of tanning mate¬ 
rials carefully analysed ; and two gentlemen very kindly undertook to do 
this independently of each other, if they were supplied with samples, and 
they further agreed to communicate to the Government the results of their 
examinations. 

“ When asked what might be recommended to Government, it v/as ( 
slated that the only thing that could be done was to experiment with llic • 
production of extracts or half-stuffs, so as to i>vercome the he.'ivy cliargos 
of transport and freight.*’ 

in accordance wVih the promise mentioned above, samples were < \n- t 
mined by Dr. R. H. Paul with very iiU -resting results. Of three samples , 
furnished to him, all of which wore mrcfully identified and trarsmitteii in ' 
sucha wa\ that no mistake could occur, one (No. 2 ] contained 32 *b 2 percent, 
of galh;-tannic acid, another (iNo. 0)» 20-81, and the third (Ko. only 6 *t i. | 
Dr. Watt commenting on this curious and imp ortant result writes :— t 

“The writer gav'c the above samples to Dr. Paul ptriionally; and, i 
together with tin: report, received back one of each fruit rfoaly^cd, v. ilh its > 
number aritten on it. The record of despatch of samples agreed with the 1 
return ; so that no room for doubt remained as to the boianical identification ’ 
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being correct. Moreover, those present at the Conference condemned the 
sample No. 3 as a very inferior quality of the true myrobalan. Other experts 
received corresponding samples, and their reports, had they been received, 
would have been most valuable as placing this matter beyond the po.ssibility 
of doubt. Dr. PauTs analysis, however, of Nos. 2, 3, and 6 so completely 
confirm the observations and valuations made by the experts present at 
the Conference, that the theory then advanced, regarding the superior 
quality of the oblong, pointed, and solid fruits, as compared with the 
round inflated ones, will most probably be found correct, vis,, that m3a*oba- 
Ians picked off the same individual tree during different stages of their 
growth will be found to have a varying composition of from 6 to 30 per 
cent, of gallo-tannic acid. And this theory is supported by a volume of 
evidence in the history of all fruits, and particularly by Professor Hum¬ 
mel’s observation, that in the case of T. belerica the tannic principle resides 
chiefly in the outer pulp of the myrobalan. The transformation from the 
bitter unripe apple to the ripe, sweetly-flavoured fruit, is so well known as 
to scarcely require mention. This being so, it would seem desirable to 
institute a thorough enquiry into the subject of these valuable tanning 
materials which would have two objects in view--(a) to determine the exact 
age in each locality when the maximum amount of tannic acid is present; 
and {b) the properties and value of the fruits of one district as compared with 
those of another. In a country with so many different climatic features, 
and such widely diversified peculiarities of soil as India, it neither follows 
that the fruits will reach their perfection at the same time in various loca¬ 
lities, nor even that different climates and soils will, when this point has 
been determined, produce fruits of equal merit. Were these questions 
determined, it w-ould be possible for Government to encourage, with rea¬ 
sonable hope of success, the development of a large myrobalan trade; 
and for merchants to depend upon a good supply of superior fruit. As 
matters stand, no dependence can be put on the supply or the quality of 
Indian myrobalans. In the trade a form of the true myrobalan is known 
as the Jubbulpur myrobalan; and this may literally be' grown at Jubbul- 
pur. or may be but a form or condition or maturity first sent to Europe 
from that district—that quality continuing to bear the name in spite of the 
fact that it may be obtained from many other localities. So ver\ much 
superior are these oblong, pointed, solid, and pale green fruits to the large 
rotinded samples, that several of the experts seemed to feel hurt that their 
belief should be questioned that these were not the fruits of a different 
species ” {Set. foin Rec^ Govt, of Ind., Rev, and Agri, Dept., /., 80). 

A sample tn;m the Central Provinces (siniilar to that furnished as 
No. 2 in Dr. Paul’s set) was analysed by Professor Hummel, and was 
found to contain 31 percent, of tannic acid. The decoction it produced 
was of a pale-yellow colour. The money value per cwt., as compared with 
ground myrobalans at 75. 6 d per cwt., was los. id. The analysis of an 
.average sample of commercial ground myrobalans by the same author 
res aa’icd 23 per cent of tannic acid, while the decoction differed trom thai of 
Li j unaduUcrated fruit in being turbid. Professor Hummol remarks that 
he did not observe such a distinction of parts as that found in T. belerica, 
in tlic che’ -ulic myt uba'an, hut it is wc ’thy of notice that Crookes, in his 
account of the tan quoted below, states that the kernel is inert. 

The diffcTcncr in quality of myrobalans at different seasons of the year 
is- as Dr. Watt rem.arks, of the utmost importance. The following account 
of Lhe appearances and pn.pcrlies of the fruit when in the best condition 
uki.:n fro n Crookes’ Ii\in iboi k of Dyeing, may, therefore, be found a use¬ 
ful gukio iowar ls mrating tlic rrqiarcments of the market In shape 
'^nd fze myroccfians romewi'nt resemble shrivelled plums. They are oia 
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pale buff colour, consisting of a dry pulp, varying in of 

closing a stone-like kernel, which contains no tannin, , nuis^as E^^rlirionts, 

5 , „nt. Of .he .hole e^h. J ' — P™ I ” 

sent in the pulp. Good unground myrobalans should be pale, p p. | 
free from daHr blotches and from worm-holes. ^nd If 1 

firm, ringing like fragments of earthenware when ^ard ' 

crushed wiA a hammer yielding a dry, pale '' ! 

irregular fragments. If they can be crushed to a nestle they i 

tween the finders, or if they work out into a paste under the pwtle, tn^ 
are of poor quality. Ground myrobalans should form a pale buff ponder, | 
dry, as^Hngenf to^the taste, but free from a saline flavour or from intense , 
biucrness.^ If moistened and rubbed in the hand, they should form a i 

very tenacious paste. ^ *1 ' 

“The nuts, when bought whole, are often found mixed with earth, sand, i 
mica, nux-vomica, betel nuts, etc. Ground myrobalans are sometimes ^ 
contaminated with divi-divi, spoiled sumac, and wild gall. To detect such i 
impurities a little of the powder is th?nly sprinkled over a sheet ot white! 
paper, and examined with a lens. If divi-divi has been added, fragments , 
of Its bright brown flat seeds are sure to be found. The outer skin of a m\- 
robalan may occasionally resemble a divi-seed in colour, but the minutest 
portion of the former shows a wrinkled surface, whilst divi-seeds are smooth. | 

The leaf-stalks and midribs of sumac may also be distinguished, by the aid . 
of a lens, from the torn and jagged fibre of the myrobalan. j 

“ Myrobalans, being cheaper than galls and stronger than sumac, have, 
to a very great extent, superseded both. Along with salts of iron, they j 
dye cotton a fuller black than can be obtained with sumac. They are like- i 
wise preferred to sumac for fixing the coal-tar colours upon cotton, owing 
possibly to the fact that they contain, along with tannin, certain oily and 
glutinous matters. Gall-nuts and commercial tannin are, however, slill ^ 
preferable.” 

Supply. —As already stated, the tree is found all over the forests of 
the Madras Presidency, and on the high table-lands and ghdts of Bom- , 
bay. It is also met with abundantly in the highlands of the Satpura 
range. Central Provinces; in Palamow and Hazdribdgh, Bengal (fitv/g. 

Gov^. Rept, iSSn), “ more or less common all over Bengal ; | 

in the Sub-Hirndlayan tracts of the North-West Provinces; and through- | 
out the forests of Oudh. It is also met with more or less abundantly m 1 
Assam and Burma. In the Panjdb it is occasionally cultivated m the Sub- | 

Hirndlayan tracts up to the Indus, in the Siwaiik and Outer Himdlaya up j 
to 5,000 feet and extending west to the Sutlej; according to Baden Powell [ 
it is extensively grown in the Kangra district. The fnut is everyw here 
an article of minor forest produce, which yields a ^eatrr or loss revenue to ^ 
the Forest Department, but in Bombay only is this of any great account. I 
Up to 1887-88 the right of collecting the fruit was fannc l out all ov«t the 
country by auction sale, but in that year a systematic collecuon and ■ ilc 
of the "myrobalans was instituted in the Southern Circle ot the Homha) j 
r*rc sidnricy by Lieut.-Oolonc. Peyton, the Conservator of Fore.sts. Diir- | 
irg the ten years preceding, the revenue derived from the auction salc.c , 
the division had varied from Rt8,un<) to R40,<X)y, the average fn.i.i iB /i -/» 
to t^> 76-77 having been R^4,S83. In i877-?8, the new «^ystem of dep.iri- • 
cental coliccilon gave a r.c4 income of more than trebli' th. f amount. : ; . 

R7b,966, In -ndJit-on to the incrv.ise of revenue tliiis dcnh cd the sys»em ' 
had the advant.qges claimed for it:—fl) that it provided leg^'imale .and \ 
well paid employ men! for many people; {.?) that by enlisting ihe intereia ■ 
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Indian i away with a great deal of oppression and bad treatment on the 

Supply. I part of the former holders of the right to collect. 

At the same time large quantities of fruit were sown in the reserves, 
resulting in a thick new growth of hirda all over the forests. The reve¬ 
nue derived from the fruit in other localities is comparatively small. 

The Forest Administration Report for the Southern Circle during the 
past year shows the outturn and value of hirda collected by Government 
agency to have been as follows :— 


Division. 

Outturn. 

Receipts. 


Khandis. Maunds. 

J? a. p* 

North K^nara . . . • • 

1,901 

18,779 15 9 

Central Kdnara ..... 

366 

3^893 4 9 

South Kd.nara . . . . • 

2,131 

21,846 I 9 

Belgaum 

6.608 

56,723 8 0 

Koliiba • . . • • . 

(Returnedu/ider “Minor 

700 0 0 


forest produce.**) 


Ratnagiri ...... 

1 

34 

38 12 0 

1 _ 

Total 

xi,oc 6 34 

1,10,981 10 3 


In the Northern Circle the total yield was 1,386 khandis, 25 maunds 
2 seers, which fetched R26,893-2-i. T^he cost of collection, A'c., is estimated 
to have been Ri3i593-ii-2. The revenue derived from sale of the fruit in 
other Presidencies and Provinces is very much smaller, and cannot be 
definitely arrived at owing to the practice of including it with other articles 
under the general heading of Minor produce.** In the Southern Circle 
of Madra-s 28 tons 1,6781b are said to have been collected by departmental 
agency and sold for R901-2-9. In the Northern Circle myrobalans are 
not separated from other minor produce. In the case of the Central Prov¬ 
inces, the largest myrobalan-producing area in India, it is impossible, 
owing to myrobalans not being accurately separated fror^ other minor 
forest produce in the returns, to give any idea of the amount collected 
from Government Forests. It will be observed below that the returns of 
internal trade show a very large export of myrobalans from these I rov- 
inces 

The Forest Administration Report of Bengal for i8S8-8() shows a 
similar want of returns for myrobalans. Only one mention is m.ido of 
the fruit, apart from other minor produce, from which u would appear 
that 20 maiu.ds were removed by purchasers, from the HazdnbAgh sub- 
division of Chutia Nagpur, on payment of ^^0, or Rl per maund. The 



o 1 w, myrobala.- - « • »>r - , 

Midnnpur, R3 in Rajshihi, Rfi in Chittagong, R2-8 in Monghyr, about 
R2 in Cuttack, R5 for jeonghi harra, or large, picked, unnpe fruit, and 
H i-A for ordinary harra in Chutia Nagpur, and R3-8 to R5 in Palamow. 
In a report from the Bengal Forest Department (x88o), however, cited by 
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Liotard, the prices are given at PJngrfiffirer'llV very mu ! 

annas 4 in Kursepng and R2--8 in Chittag 

lower than those eiven by McCann. Kccem r ntVipr minor 

West Provinces make no return for ^ f^Qi„ the Prov- 

produce, but some idea of the probable f u 3:^ Duck, 

incemaybe obtained from figures for i874--75 g Naiibabkd * Rchdr, 
According to these the exports from the ® ^a'babid, ^ 

Dehra Dun, Garhwdl, and Kumdon ^ 7 °“" No fpprox’ 

valued at R074; and 205^ cwt.of small, valued at R2,oio. pp 

mate of the outturn in other localities can be bazar e . , „ .{. it the 

remembered that the figures of internal trade ^ 

amount collected by, or under the supervision of, the Forest Uepa^^^^^ 
is very small in companson with the large quantity w hi h matter 

market It would, in fact, appear that in IBombay only has the matter 
received sufficient attention to be productive of a noticeable re\enueto 

It is not possible, .in considering the trade, to separate the 
figures for chebulic, belleric, and emblic myrobalans, since all are returned 
under the general heading of myrobalans. But the article at present 
under consideration is vastly the most important and may be accepted as 
forming much the largest proportion of the material represented by the 

IRNAL.-During the year 1888-89 (the year for which fipres of the 
rail, road, and river traffic of all India are available) the total exports of 
myrobalans from one Province or Presidency to another amounted to 
S, 26,738 maunds, valued at R 12,26,720. Of this quantity the Cen ra i 
Provinces is returned as having exported 3.03.696 maunds, nearly all of 
which went to Bombay port. Bombay comes next with 1,07,038 mounds. | 
1 he only large importer is Bombay port with 4,36,515 maunds. followed j 
by-Madras seaports with 30,956, ana Calcutta with 22,836 maunds. j 

The average imports by coasting trade during the five years up to , 
1889-90 has been 228,207 cwt., valued at R7,38,S08. In 1889-9011 amounted , 
to ^7,103 cwt., valued at R9,26.ii5. Of this quantity 261,442 cwt. j 
represented the imports into Bombay ports, of which 6,384 cw^. came from 
Bengal, 7,108 from Madras, and 323,028 cwt. from other BrUish ports > 
within the Bombay Presidency, \yhile 23,161 cwt. came from Goa. The ■ 
transactions of other ports are unimportant. ... . • . . 

Foreign.— The exports-of Indian myrobalans to foreign countries show 
a marked tendency to increase, as will be seen by the following quin- 


Five years ending 

1 

Quantity. | 

-- j 

Value, 

1870'So 

Cwt. 

416,189 

R 

1 ..30,811 

.. 

435,962 

i 7,52,036 


678,502 

26.35,49.5 


.- 
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The 
of 781 


e year of maximum export was the first part, iSSo-go, when a tot.!.! 
,741 csvt., valued at R^ir 7 Sy 33 ^f ''cached, ihe dictribuiu«ti ci 
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the exports, and the share taken by each seaboard Presidency or Province 
in the trade, during that year rs shown by Mr. O’Conor as follows ; — 


Exports. 


Countries to which 

EXPORTED. 

^antkica. 

Value. 

Share oe each Presidency or 

Province. 

Presidency or 
Province. 

Quantities. 

Value. 

United Kingdom , 

Austria . » • • 

Belgium . . 

France 

Germany • • 

Italy .... 
Russia . • 

United States 

Australia , ' . 

Othei Countries . 

Total 

Cwt. 

633,235 

90,513 

13,738 

3,745 

16,873 

12,418 

4,796 

525 

5,709 

190 

R 

25 ; 8 ' 3,944 

3,65,898 

58,376 

*3,891 

57,501 

48,574 

20,883 

24,815 

841 

Bengal 
Bombay 
Madras - 

Cwt. 

25,009 

643,178 

113,554 

R 

73,447 

27,93.381 

3,08,502 

781,741 

31,75,330 

781,741 

31,75,330 
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The trade will thus be seen to be almost entirely between Bombay and 

the United Kingdom. 

One of the most curious facts In connection with myrobalans is the ex¬ 
istence of a small import trade into India. It is difficult to understand 
why this should be so, in the case of a country in which the tree grows so 
plentifully and in which the fruit may be obtained so cheaply. During 
the three quinquennial periods ending 1879-80, 1884-85, anci 1889-90, the 
average imports amounted to 1,330 cwl.. valued at R5,498, 3,072 ‘cwt., 
valued at ^10,524, and 3,751 cwt., valued at Ri 1,759. This trade is 
almost entirely between Ceylon and Madras. 

Oil.—A clear, transparent, almost colourless, fluid oil is obtained in 
small quantities from the kernels. It is used medicinally. 

Medicine.—The chebulic myrobalan was highly extolled by the ancient 
Hindus as a powerful alterative and tonic. It has received the names of 
Prdnadix or life-giver, Sudhd or nectar, Bhish'^kpriya or physician’s 
favourite, and others of the same nature. Seven varieties of haritdkt are 
described, of which only two are at present recognised, the large ripe 
FRUIT called ha>itdki^and the unripe fruit called jangi haritchi. A good 
haritdkt, fit for medicinal use, should be fresh, smooth, dense, heavy, 
and round in shape. Thrown into water it should sink. Any fruit, how¬ 
ever, which weighs over four tolas, is considered fit for use, although it 
may not possess some of the other properties. Fruit with smsil seeds and 
an abundant pulp is preferred; the seed is always rejected. Chebulic my¬ 
robalans are described as laxative, stomach'C, tonic, and alterative. They 
are used in fevers, cough, asthma, urinary diseases, piles, intestinal worms, 
chronic diarrhoea, costiveness, flatulence, vomiting, hiccup, heart diseases, 
enlarged spleen and liver, ascites, skin diseases, &c. In combination with 
emblic and boleric myrobalans, under the name of triphald, or the three 
myrobalans, they are extensively used as adjuncts to other medicines in 
almoit all diseas(?s. As an alterative tonic for promoting strength, pre- 
vent:t;g the effects of age and prolonging life, chebulic myrobalan is used 
in a peculiar way One fruit is taken every morning with salt in the rainy 
season, with sugar in autumn, with ginger in l!ie first half of the cohi sea¬ 
son, with long p -pper in the second half, with honey in spring, .and with 
treacle in Iht two hot months (ZYnif/// ALU. Med.). Numerous piepara- 
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Its Medicinal Properties. (J. Murray,) 
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MEDICINE. 


tify the fruit as that of T. Chebula. Commenting on the above de¬ 
scription from the MakhBvan\\e writes: “The zengi-har\s, as far as I 
can learn, more frequently used in medicine by the Hindus than any 
of the other myrobalans, being very generally employed by them as 
a purgative. It operates briskly, but without occasioning heat or irrita¬ 
tion. Persons liable to redundancy of bile, habitual costiveness, or any 
other complaint which requires the frequent use of gentle laxatives, will 
find this one of the most convenient which they can use.” The authors 
of the Pliarmacographia Indica translate the same passage from the 
Makhean and remark, “Of these six varieties of chebuhe myrobalans, the 
second, third, and sixth only are in general use for medicinal purposes, the 
fourth and fifth, also known as rangari har or hiradey are chiefly used by 
tanners.” This observation is of considerable interest in connection with 
the remarks made above regarding the variability in the quantity of tannin 
matter in the fruit at different periods of its life, and indicates that the 
Per.sians, and probably the Arabs also, considered the fairly well formed, 
but still immature, fruit as most valuable for tanning. The authors of the 
Pharntacographia Indica continue, “ Mahometans, like Hindus, attribute 
a great many fanciful properties to the drug; shortly, we may say, that the 
ripe fruit is chiefly usM as a purgative, and is considered to remove bile, 
phlegm, and adust bile; it should be combined with aromatics, such as 
fennd seeds, carraways, &c. The Arabs say * Ihlilaj is in the stomach 
like an intelligent housewife who is a good manager of the hoiis. The 
unripe fruit (Halileh-i-hindi or Himaja) is most valued on account of its 
astringent and aperient properties, and is a useful medicine in dysentery 
and diarrhoea; it should also be given with aromatics. Locally it is ap- 
piv.d as an astringent. The first and second kind are supposed to have 
the same properties as the third in a less degree, and the fourth and fifth 
the same as the sixth in a less degree. The best way of administering my- 
tobalans as a purgative is to make an infusion or decoction of from 2 to 4 
drachms of fruit puip with the addition of carravvay seeds and a little honey 

Ttiough myrobalans have long been known to European medicine, 
they ha e quite dropped out of use. During the early part of the C .iris- 
ti tn cjT’a they were known to the Greeks. Lfnschoten, who visited India 
towards the end of the sixteenth century, describes five sorts of in\ .'^obalans 
as found in the country, endorsing the information on the subject pre¬ 
viously given by Garcia d’Orta. These, he states, were used for tanning 
feather as ‘Manners use sumach.*' The first and la-t of hi • five sort-; 
by physitions .ailed Citrines and QuehuluSyhs ihc Indians o re re aiid 1 
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artUany appear to have been undoubtedly chebulic myrobalans. These, 
he describes, as having been much used medicinally and as a food. His 
commentator. Dr. Paludanus, states that all five kinds were regularly 
imported from India in his time, either dried, pickled or preserved in 
sugar. He describes citrinos as yellow, and valuable as purging the 
stomach from bile, and “ good against Tertians and other hot-burning 
Feavers.’’ Linschoten’s Quebtilus he calls cepule or chebulcB, writing, 
the greater they are the better. Blackish, and somewhat reddish, heavie 
and sinking into the water, they purge fleame, they sharpen men’s wits 
and clear the sight. They are preserved in sugar and honnie, they doe 
strengthen and purge the stomach, they heale the dropsie and are good 
against olde agues, they likewise give a man an appetite and nelp 
digestion.’^ 

Linschoten’s other ki/ids he identifies as Bellericos (T. belerica), Eirf 
blicos (Phyllanthus Emblica), and Inelus, the last of which from its name 
and description is probably the halileh-i-hindi or black chebulic myro- 
balan above mentioned. On the awakening of interest in Indian Materia 
Medica towards the end of fast century, myrobalans again and naturally 
attracted attention. Fleming, with the help of Roxburgh, was able to 
botanically identify the phar of the bazdrs, and in an interenting and 
exhaustive article on the subject, recommended it as a gentle purgative. 
Ainslie noticed its value in the preparation of an application for aphthae 
in children and adults. Buchanah-Hamilton described it as a valuable 
purgative and recognised its value as a tanning material; he recommended 
that it should be more generally planted, and its growth encouraged, near 
villages. He also noticed an interesting medicinal use of the fruit by Natives. 

Men who liavemadea vow of chastity,” he writes, “ and who are inclined 
to adhere to their resolution, endeavour to assist their virtue by eating this 
preserve, which is supposed to diminish the desires of the flesh.” Hove, 
in his account of a visit to the myrobalan plantation at Bun gar in the 
Konkan in 1787, states that he found one fruit a sufficient purgative, 
though the manager of the plantation told him that two were generally used. 

On the c mpilation of the Pharr,incopo^ia of India in 1868, the fruit 
was admitted to a place on the secondary list, w’here much valuable 
icsiimony as to its properties is detailed. Waring, the editor, found that 
six fruits, bruised and given in dectxztion, acted efficiently and safely as 
a purgative, producing four or five copious stools, unatlended by griping, 
nausea, or otWr ill effects. Dr. Oswald recommended a similar prepa¬ 
ration as an applicatron or injectioii for haemorrhoids and vaginal ais- 
charges. Rajah Kalikissen extuis their virtues and regards them as 
combining mild purgative^ with carminative and tonic properties. Twin¬ 
ing of Bcifgiil, speaks very favourably them i : the 

same chara<:ter, and expresses surprise that a me lieine with such useful 
properties should bo so little kjfiov/n ir Europe. He gives a case of en- 
largeni Mit of the i, in w^ch h v. rs p'od ictrre o- good b The 
Rev. J. Kearns 'J Tiuneveily is quoted as tort fymg to iiV^ effic o. y of 
the GAOLS in dysentery and diarrhcoa, especially in infantik diarrlicea, 
thed-.-ftor a rhild of one year old bung one grain every three hours 
Iini.). M re recently authors of the Pharmacograpkia Indica 
add their evidence in favour of the value of the *ruit, stating that they have 
found it ureful in rlys'-ntery and diarrhoea. It therefore very rcmn'kable 
that a medicLno of repuLed vulue should have been allow'cd c i drop 
out of Rifrupeon pr. ticc. Nothing apj^ars to luavo be n done :n the way 
of .accurately determining its physiological action, at least since tlie days 
oi ^aludanus, cho wrote ' “ It purges in another ki' o of mann r than 

doth Casi^ia, mnnn.a or sucli like drug, bul it doc^ it by astdebon or 
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binding.” It is quite possible that its action may be that of a nervo-mus- 
cular stimulant like Nux-vomica, certainly the most valuable class of pur¬ 
gatives in the treatment of Indian diseases. This quality, combined with 
its astringency, would render it valuable for diarrhoea and dysentery as 
stated by the authors of the Pharmacographta Indtca, Recently m. P. 
Apery has brought to the notice of the profession in Eurc^e the value 
of the drug. in dysentery, choleraic diarrhoea, and chronic diarrhoea ; he 
administers it in pills of 25 centigrammes each, the dose being from four 
to twelve pills or even more in the twenty-four \\o\xvs {Pharniacog. Ind,, 
quoting Jour, de Pharm, et de Chint,, Feby* isty 1888)* It is, therefore, 
possible that the therapeutic value of myrobalans may before long form 
the subject of systematic investigation. 

CHEMfCAL Composition. —The question of the percentage of gallo- 
tonnic acid, contained in the fruit, has already been dealt with (see para- 
^aph Dye and Tan, p. (?). In 1884 Herr Fridolin reported the isolation 
from the fruit of a new organic acid which he called chchulinic acid, and 
considered to be probably the source of the gallo-tannic acid detected by 
previous observers. He suggests as a formula to represent its composi¬ 
tion Cja H24 Oi9 (C7 HgOg P). When decomposed by heating an aqueous 
solution in a closed tube it takes up the elements of water and the molecule 
splits up into two molecules of gallic acid and one of tannic acid. Accord¬ 
ing to M. P. Apery black myrobalans contain an oleo-resin of a green 
colour, soluble in alcohol, ether, petroleum spirit, and oil of turpentine. 
He has called it myrobalanin {Phartnacog, hid., from Jour, d^e Pharm. 
et de Chim*, Feby, ist, 1888). 

Special Opinions.—^ “Preserve of Harar, Murahha^Harar, often 
used as aperient and taken at night by the Natives” (Civil Surgeon J. 

C, Penny, Amritsar). “The kernels commonly eaten raw ” {Bri~ 

giidC’^Surge.in G* A, Watson, Allahabad), “ A conserve of the fruit is 
used as digestive. It can be used in diarrhoea and indigestion. It acts 
also as a mild laxative ” {Surgeon R, L. Dutt, M.D., Puhna). A fruit, 
coarsely powdered and smoked in a pipe, affords relief in a fit of asthma. 
A decoction of the fruit is a good astringent wash. A fine paste, obtained 
by rubbing the faiit on a rough stone with little water, mixed with the 
carron oil of the Pharmacopoeia and applied to burns and scalds, effects 
a more rapid cure than when carron oil alone is used ” {Surgeon^Major 

D, R, Thompson, M,D., C.I.E., Madras), “The fniit with senna and con¬ 

fection of roses is an i ffective laxative” ( 1 ^. Forsyth, F.R.C. S., Edin., 
Civil Medical Officer, Dinajpore), “It is very largely used in Native 
medicine, and forms an ingredient of most Native prescriptions. Water 
in which the fniits are kept for the night is considered a very cooling 
wash for the eyes. When cleaned the fruits form a common dfentitrice. 
The ashes, mixed with butter, form a good ointment for sore?s ” (Surgeon^ 
Major Robb, Civil Surgeont Anmedahadf An effective purgative used 
in the form of decoction combined with cinnamon or cloves—myrobalans, 
six in number; cinnamon or cloves, one drachm; water four ounce^^. Boil 
lor ten minutes and strain. Tlv whole quantity tor a do^e in the early 
morning. The gall-like excrescence on the leaves is also 

used .15 the hospital ffl the following fo»*mi!)a3 and fejund useful as an 
ristriegecL In cases uf dian lima, especially in children. Pulv. terminal gcvll 
cxcrc :once, ‘ -',e ounce; Pulv. cinnamon, ont ounce ; Pulv. caLrehu, h.alf 
• uncc; I'l Iv. niitirce^. half ounce—inft. Dose : from ten to tweniy gi ibis 
ie ^ .'iri aclulc” (J. G A.d'ivorfh, AfoihecGry, PHur. boh et; am, Madras), 

i^^stringepi. A decoct’on :5igr'.j to is useful ae o gargle in sorcthre.et 
and as a ^ash for piles ” {S-rgeoK-Maje: F. DFson, M.B., Banga¬ 

lore). Commonly used a£ an astringent, genei illj^ *n ^ onibinali- .n witli 
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The Chebulic Myrobalans. 


if ^so chewed by old people together with catechu to 
^ Surgeon M.Rohinsony Coorg), 

oilv occasionally eaten. The. 

U species of the genus, tastes like a filbert, and 

IS used as an article of food. The leaves are eaien as a fodder by cattle. 

Wood.—Brownish.grey, with a greenish or yellowish 
hard, fairly smooth and close-grained, durable, and seasons 
11. it has no regular heartwood, but irregular masses of dark purple 
occur frequently near the centre. The weight has been variously given by 
different writers at from 42 to 66fc per cubic foot, the value ot P. at 
25 to *090* It takes a good polish and is fairly durable, though, accord- 
. °®odome, cross-grained and difficult to work. It is used for 
making furniture, carts, agricultural implements, and for house-building, 
and has been tried for sleepers in Bengal. 

Domestic and Sacred.— So highly esteemed is the tree that a mytholo¬ 
gical origin was assigned to it by the ancient Hindus. It is said that when 

^leaven, a drop of the fluid fell on the earth 
rniiTY? plant. The fruit and galls are used for making 

conlfifLn^ ' ^ ^ staining the teeth. The former is a 

1 . , an excellent preparation fcr preserving skins, commonly 

employed by sportsmen in India. r j 

Terminalia citrina, Hoxi. ,■ FI. Br. Ind., H., 446. 

Syn. Mvrobal.anus citrina, Gcertn, 

Var, malayana, Kurz. 

tm,—HarUaki, harra, Beng.; Hilika, ailikkay silika, Assam ; Hortaki. 
Cachar; Harika, harira, N.-VV. P. 5 Kyu, Bukm. 

References.— ft. Jnd.y 382 f Voigt, Hort. Sub. Cal., 37 ; Brandis, 

’* t Kurz, For. FI, Burm,, /., 456 ; Gamble, Man. Timh., 181 ; 

U Shaughnessy, Beng. Dispens., 340 ; Darrah, Note on Cotton in Assam, 
JO : Ludard, Dyes, 94 , 1 r 6 ; McCann, Dyes & Tans, Bengal, 3 $, 152 ; 

'Brans, VII., SltS^i Journ, IV,, 124 , 134 ; 

Habitat—A la^e, deciduous tree of Assam, Eastern Bengal, Burma, 
and ienasserim. Considerable confusion exists in Indian economic liter¬ 
ature between this species and T. Chebula, of which the appearance and 
vernacular names are very similar. It differs from the latter in having a 
straight stem, brighter foliage, and narrower fruits. The fruit is described 
as nearly 2 inches long, oblong-Ianceolar, and. while fre.*;!!, obscurely five- 
Clarke regards it as doubtfully a distinct species from 

T. Chebula. 

Dye and Tan. —The FRutr is doubtless frequently used in the same way 
as that of T. Chebula. In Assam the bark is said to be employed in pro- 
clucing a black dye; in Mongrbyr the fruit is used as a mordant in dyeing 
with 41 . 

Medicine,—The medicinal properties of this sp t ies arc probably simi¬ 
lar to those of the i^hebulic myrobalan. Mention is made by Fleming 
and various other writers of the proit, as distinct from that of T Chebula, 
being used medicinally, but in all probability they refer to the old Myro- 
BAL. NOS CITRINA of the shops, a form of chebulic myrobalan. Roxburgh 
IS probably correct in stating that the fruit of this species is not so distin¬ 
guished in Hir.du Materia Medica, and that both are employed indiscrimi¬ 
nately. 

Structure of the Wood.—Grey, darker towards ;he centre, hard, simi 
lar to th.nt oi T. Chebula ; weight 6olb per cubic foot (Wollic/Of 49^: 


j In Assam 

I poses of construction. 

r. g‘lf; f>ra. See T tomentosa, 
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!s used for making plnnks, and for general pur- 
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tomentosa. 


Hcym ! Pentaptbra 


Terminalia'myriocarpa ,& Mudl.-Arg.,Fl. Br. 

Syn—P entaptera Saja, Wall. Ur^iinrh Ass. 

Vern.—Panisaj, Nepal; Sungloch, Lepc ^ Timb., iSs ; 

References.-Arwr0, For. Fl. Bnrm^ 457 , 

Ind^y Forester, abundant in the subtropical 

Habitat.- A very large, evergreen tree^^ 
valleys of Sikkim and Bhutan, between i.ooo ana 3 .™ 1 

in the Assam hills and Ava. not broad; heartwood brown, 

Structure of the Wood -Sapwood t. tomentosa ; 

beautifully mottled with dark strea building and lea-boxes. 

weight 5 . to 54lb X^;;,b'lfwrites! -‘A s^cim^^^^ cut from a Ic^.^ of wood 
also for charcoal. Gamble ^ the Chauwa ]hora, near 

Sivotel'in ^rKlingTerli^ and is now perfectly black, may be this 

species.” 

T. paniculata, Both.; FI. Br.Jnd. 

Syn.—T. MONOPTERA, T. 

PANicutATA Roxb ; Hiptage. p,.i^rakai. Tam. ; 

huiuv%huli(, hundb. Kan. ; PAmardd.piilai 
^'Z ‘\lV:;LZs- Ma'^l S Kanara; Pilla-murda, Malay. 
marrfa.ANAMALAiSj^Aia , f. r 3 S 4 ,■ Voigi, Hort. Sub. Cal., 
References.- FI- M., g , ^ . GambU, Man. 

Brand,!. For. 92 ; Flliot, FI. Andhr., ,34 ; 

THmb., lS2 ; pM». ^d., 323; Lisboa, U. PI. Bomb., 75 . 

Dymock, p, . Liotard, Dyes, 22; Madras, Man. 

244; Firewood, Bomb. Pp, 33 , Coorg,!., 60; Bombay, XP., 

H.blUt-A’i'iEi’K’.SmmOT m 'ij* Bombay to 

C.crXm«»?hmtbo 

,obSr„ W.7aS,. Both am »d .0 bo u.rf lor dying and tanning, 
but hue information ts /uTce of the fresh FLOWERS, 

Medicine.—“ /^ccuius villosus) as a remedy in cholera, and 

rubbed with parcel^ r^t j„*,ce, with an eoual quantity 

in poisoning frequently, in parotids, the juice with ghi 

of is appt^d. /n cholera al^ut 4 tolas of the juice 

"t£mfoAtw<»d -Wg;.57 >0 S";.S“is 

though not quite so goo becomes more durable, 

improved by immersion in > Ratnaghiri is used for making the 

It makes good planking, andjn ^ Brandis). 

handles of plouj^s {Gamble \ tomentosa are said to be the princip.al 

Oom^tic.—This tree and ^ agriculture throughout the Ratna- 
fuel of the :m 6 or ash manuring usea 
ghiri district. 

T. tomentosa, Bold.; Pi. Br. Ind.. If ^ 

Var. I, typica,-T.rOMRNT.iS.,, ,■ T .vlata, 7 ?<>«. T. 

T. GLABRA. Vfzr. tomentosa, Dale. & fir V’iPl! 

ov.^^ f? V'V. R.iti’— : r. Chkbola, F€t9. :n, mi.ior, Hcur..,.. Si ... tU. 

Are. • pRNTAPTERr. TOMENTOSA, Roxb. 

Var.^ 2 ,' crenulata,=*T. crenul.tta, Roth.; Pentaptera crenul-vta* 

Rosb.; P. :.lAC'.toc7 i:PA, Wr.lL 
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The Asna or Saj Tree — 


Van 3, coriacea,=T. coriacea, iV. & A.; Pentaptera coriacea, 
Roxb, 

Vern.—S’ay, dsant dssain, dsnay sadri, sain, ain, Hinp.; Pidsdl, 

f idshdl, usdn, asan, dskdn, Beng. ; Hatana, mainak*, Kol.; Atnnk , 
ANTAL; Amati, Assam; Jhan, Rajbanshi; Taksor, Lepcha; St^aju, 
kala sahdju, sdj, ansun, Uriya ; BarsaJ, sdj, sadur, sd;a, sijra, C. P. ; 
Maruy Gond; MadgCy Bhi'lj Ain, saddra, Berar; Athna, Melghat; 
Sag, hag, sddcr, saddr, sddri, hadri, Nimar, Guzerat, and adjoining 
parts of Mewar; Sain, dsin, asain, s/i/, N.-VV. P.; asun, 

arjan, dsan, seirt, aisan, Pb. ; Karhaya, sadora, nolda, dudia maddt, 
janglt-karanj, Deccan ; Ain, sddada, dsna, sag, sadrt, marihi, kenjal. 
Bomb.: Ain, madat, ydn, sddada, sdj. Mar.; Ain, Guz.; Karra 
marda, hard mardthd, anemdi, kurrupfu-maruta, marniai, karu- 
maradu, Tam. ; Maddi, halla naddi, nella-madu, nalln-maddt, 1 EL. ; 
Murada, kali maruthai, Arcot ; Karakaya, sadora, holda, dudt maddt, 
Hyderabad; Matii, kari-maitt, hanapu, tore matH madt, aim, Kan,; 
Karu-maruta, Malay.; Toukkyan, taukkyan, hpan-kka, Burm.; Chou- 
chong, Taleing; Kdmdk, kumbuk. Sing.; Asana, Sans. 

References.— FL Ind., Ed, C,B.C., 3S3; Voigt, Hart, Sub. Cal., 
33; Brandis, For, FI., 225 : Kurg^ For. FI. Burm., J438; Bcddome, 
FLSylv., t. t7; Gamhle, Man.Timb,, 182; xx,; Cat,, Trees, Shrubs, 
&c., Darjeeling, 39; Thwaites, En. Ceyl.Pl., 104; Trimen, Sys. Cat. 
Ccy. PL, 32: Dais. & Gibs., Bomb. FL. 91; Stewart, Pb. PL, 88; Rev. 
A. Campbell, Rept. Bcon. PI. Chutia Nagptir, No. 7SSO : Graham, Cat. 
Bomb. PL, p ?5 ; Sir W. FAliot, FL Andhr., 125; Pharm. Ind., 8g ; Ainslie. 
Mat. Ind., II., 193 ; O'Shaughnessy, Beng. Dispens., 840; Irvine, Mat. 
Med. Patna. ti8 ; Moodcen Sheriff, Su^. Pharm. Ind., 2^;U.C. 
Dutt, Mat. Med. Hind., 292; S. Arjun, Cat. Bomb. Drues, 5J .; Bidie, 
Cat. Raw Pr., Paris Exh., 29, ri2; Dymock, Mat. Med. W. Ind., 
znd Ed., 322; Baden Powell, Pb. Pr., 5^7} Drury, U. PL Ind., 
420; Atkinson, Him. Dist. (X., N.~\V. P. Gas.), 3iCK 81$; U^ful 
PL Bomb. (XXV., Bomb. Gas.), 75* 393; Gums & Resinous Prod. 
iP. W. Dept. Rept.), 2, §, 7, 3 ; Liotard, Dyes, 22, 36; App. it.; Wardle, 
Dyes, 8, 16; Cooke, Gums & Resins, 27; McCann, Dyes & Tans, 
Beng., r36, 151^52, 154* f6o, i6r, 162, 165, 167, 168. 169; Geoghtgan, Silk 
in India, 139; Watt, Selections, Records Govt. India {R. & A. Debt.), 
1888S9, 87, 88, 93, 98 ; Man. Madras* Adm., I., 3i3y Nicholson, Man., 
Coimbatore, 401; Moore, Man., Trichinopoly, 80; Grilble, Man., Cud- 
dapah, 14, 262; Aplin, Rept. on Shan States, 1887-8S; Sctils/mcni Re¬ 
port .^Central Provinces, Nimdr, 30$ ; Upper Goddvery, 36, 37 / Raepore, 
75.71: Sconce, g; Gasetieers : — Bombe^, VII., 3^. 3^* 39 / Xk., 33* 78 ; 
XI., 23;Xvi., i8:XVII., 19; XVIir:,4r* 4S; XKII., 23; Punjab, Ho- 
* shiirfmr, ii; N.-W. P.* IV., Ixxi.; Orissa, II., 158; Burma, /., 137; 
Mysore & Cborg, I.,p8, 52; IIP* 7* 20; A^rL-Horti.Soc.Jnd.:--^^^ 

Vff 

Vli’l.TmTioL ‘i^luylns, iK)jrl 


Habitat,-A large, deciduous tree, which attains a height of 8o to too 
feet, common throughout the moister regions of Inaia. In the Siwahk 
tract Ptid outer Himalayan valleys it extends west as far as the Rdvi, and 
in places ascend,-^ to 4,000 feet, fn Western India its hm-t aniiears to be m 
the fore ts south-west of Neemuch, where several places (Sadn, RaraSadri, 
Chota Sadrl) seem to have derived their names from it. It is also found on 
the wenlcm ^ dge of the Ivlalwa table-land, east of the Bunass river (Bassi 
forests). Ease and .south of these points it extends throughout Central, 
Ea' tern. Souther?! hidia, and Burma. The tree thrives best in heav>' binding 
eoil, in April, and the f; uits ripen in February to April of the en- 

F'-\r^Z year. E; coppices fairly well and bears lony^-coryf'rtiietl pollarding. It 
docAot generally lose its lee /cs until February, Tuarohor April, but is one 
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A TannioS Material. 


{J, Murray.) 


terminalia 

tomentosa. 


In Burma it 


of the latest trees, in dry forests, to come out Western Pei^m- 

attains a larger size than that above * r fggf being the average 

sula, So feet to the first branch, and a girth of 12 leer, 

size of full-grown trees on good ^ 

Gum.—Cooke writes, “ The gJJM fro «urn. black outside the 

Exhibition from Madras is described Rerar in 1873 is in round- 

pieces. A specimen in this aeehitinated. and capable of 

ed dull brown tears, soft, readily tiecommg gg^^ie taste, and partly 

being sliced with ^'^riife, having a bi g ^ (Madras) is much 

soluble m water. A specimen frorn °;^^^f^^^,eVcially valueless.- 
darker in colour, being pijch> bro , nublished by the Govern- 

In the reports on gums and resinous produc^ 

ment of India, Public VVorks D^art * tS 6S forwarding lolb of this 
ing Conservator of Forests, and cosme- 

along with other gums. and that it would cost 

tic, ^at aboutz maundsare avada^Ie an^^ 

R27 to 30 per maund at the coast. The st . Mysore and Coorg. 

incen.se and as a cosmetic is repeated in the products of ChuUa 

Mr. Campbell, in his recent Notes on the Iho^ 

The Lic insect is sometimes found on the branches. 

Dye and Tan.-The bark is u^d ^“^^t7he dye’ The 

dye-stuff, being broken “P^nd bo> e ^ Midnapur district it is employed, 
resulting colour is brown or buff, m tne auunai , ^ reddish dve, 

along with the bark of of^he bil-ks of asan and pora- 

™.y 

red dye, said to be a favourite Rith Native ^v'the people 

duce the colour of the red leather sho^ f n.rd to dveing ffig 
{McCann)- In Kolaba (Bombay), the bark is used ^ 

nets. In many localities it is employed, with iron sa ^ found to 

to obtain a blak dye. A sample examinrf M-:'^‘J^^.V^amounf o 
contain 167 per cent, of tannin,, and ^ bTw H too” If it 

brownish-red colouring matter. jron it gav a brownish- 

could be obtained at a cheap rate. \\ ith sails oi iron b .vhich it is 

black colour. The chid use ot the bark is, howevCT, as a to, for^ J 

largely employed all over India. Shorea robusta, Tcrml- 

ning liquor, <^in combination ^ arabica, Ceriops 

aaha Arjuna, Mimusop? Elengi, Fi & inAira li Ici lUo sometime ' 

Rexburghiana. Cassia Fistula, or Mangifera » i' _ . pods of 

mi..ed with chebuhc, belleric, or ombl.c myrob^s^tuU^^^^^ 

Caesalpinia digyna, and with the lea\es ^ 7 , . dved Mack by 

miJialia bclcrica. In certain localities , , toeethef with that of 

steeping in a preparation of water other 

Lagerstroeraiaparvifiora (*^cCa«»)- much inferior ini 

sprues of TeVminalia, is a myrobalan. but is ! 

tanning power to the belleric or chcbulic myrobalans. I .nin aiftint. 

much more rarely, though occasionally, employed ^ j q ‘ i 

Specimens from the Colonial and Indian Exhibition, examined ^ ’ j I 

.and Professor Hummel were found to contain, rcvpectiv^y, 5 07 — ^ 

percent, of g<allo-tannic acid. The money v.alue compared [ 

myrobalans at ys, td. per cwt., was estimated by the latter chemi...^ ^ 
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a valuation which effectually precludes the possibility of its competing 
with more valuable tanning materials. 

It is probable, however, that the bark has a more hopeful future in 
trade. As already stated, Ward I© found it to contain 167 per cent, of 
tannin. Attempts have recently been made to obta'n an extract from the 
bark and from that of sal (Shorea robusta) by the Forest Department of 
the North-West Provinces. The following is the account of the results, 
by Mr, B. A. Rebsch, Assistant Conservator of Forests, Gonda Division, 
Oudh:- 

begun the Asna bark-boiling at Sungarha on the nth January 1886; 
and the figures given below are the results of the process from that date 
to the 31st March 1886 79 days): 184 maunds of bark were 

boiled, and yielded 42 ghurras of the extract. The weight of a ghurra-h\\\ 
of extract was found to be 13J seers, so that the total outturn of extract 
was 13 maunds 36^ seers. The expenditure amounted to ^77-5-5* 

“ When comparing the results obtained from the two kinds of bark boil¬ 
ed, ample allowance must be made for the fact that the sal bark used at 
Ramgarh was taken from >oung and suppressed poles, while the Asna 
bark was taken from mature and decaying trees. This will at once 
account for the fact that in the latter case a smaller quantity of extract 
was obtained per maund of bark than in the case of sdl. The most strik¬ 
ing point, however, is that sdl bark extract is heavier than an equal quan¬ 
tity of Asna hSivV extract; one g/n^r^'a-full of sdl bark extract weighing 
14 seers, while the same quantity of Asna bark extract weighed only 134 
seers. The boiling has been continued both at Ramgarh and bungarha; 
but I am not able at present to give the results, as the details are incomplete. 
But an extremely interesting fact has been observed, which is worth 
recording—namely, that after the 31st March the amount of sdl extract 
obtained per maund of bark has increased, while in the case of Asna it has 
become less*’ (Sel.from Rec. Govt, of Ind. (R. fSJ* A. Dept) l.c.)» 

The cdl bark extract obtained at the .same time was analysed with very 
satisfactory results, but the Asna extract does not appear to have been 
chemically examined. It must, however, contain a large percentage of 
tannin matter, and from the e.xtent to which it is utilised in India the tan¬ 
nin matter must, in all pn^babili'y, be suitable for tanning leather, and be 
of some commercial value. It is to be hoped that this question may 
speedily be settled. Professor Hummel has highly recommended the pre- 
oaration of such extracts as the only means of bringing the valuable 
Indian tans obtained from barks and leaves into the market profitably. 
Further, Captain Wood, Conservator of Forests, Oudh Circle, has drawn 
the attention of the Government of India to the waste which is taking place 
and is likely to extend. wrote “ The utilisation of the hark of our 

sdl and osatnn coppice, which will now be cut over by the thousand acres 
annually owing to the entrance of railways into the forests, is, I consider, a 
point of vit; 1 importance to the interests of the Forest Department.” 

The Rev. A. Campbell, Chutia Nagpur suggested that the galls often 
found in the calyx of the flower-buds, might prove useful as a tan, and he 
stated that they could beobtained in unlimited quantity. The examination 
to which they were subjected in connection with the Colonial and Indian 
Exhibition show'od that they were valueless as a tan. 

Medicine.—The bark is noticed in the secondary list of the Pharma^ 
copaeia of India^ where it is said to have been favourably reported on by 
Dr. >E. Ross, as an internal remedy, in the form of decoction, for atonic 
diarrhoea, &G., and locally as an application to callous ulcers. Hunter 
mentions it as used as a stimulant (? external) in Cuttack, and Campbell 
st.atcs that it is employed medicinally in Chutia Nagpur, but it does not 
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appear to be well known to, or much valued by, the Natives of India gene 
rally. Dymock states definitely that it is not often used medicinally in 
Western India,*’ and the authors of the Pharmaco^aphia Indica have not 
alluded to it. 

Food and Fodder.—The ashes of the bark are largely eaten by Natives 
as a substitute for lime with betel-leaf or pan. The leaves are lopped f'lr 
cattle-fodder in the North-West Provinces and Oudh; the common tasar 
silkworm feeds on them. {Brandis). (Conf. with Silk Vol. II.i Pc. III.) 

Structure of the Wood.—Sapwood reddish-white, heartwood dark- 
brown, hard, beautifully variegated with streaks of darker colour, shewing 
on a radial section as dark streaks, generally wavy or undulating. It 
seasons well and takes a good polish. The weight has been given by 
various writers at from 50 to yifli per cubic foot, the value of P. from 675 
to 1230 (the strongest being from Burma). The durability of the timber 
IS uncertain j in Burma the heartwood decays rapidIv, in Northern India 
beams are sometimes found to last well, at other times to perish from dry 
rot or the attacks of insects. It is largely used for house-build ng, furni- 
wheels, agricultural implements, ship and boat¬ 
building, and for making rice-pounders. It has also been tried for railway 
sleep^s with fairly good results. Five sleepers laid down on the Oudh 
and Rohilkhand Railway in 1870 were reported in 1875 to be in a state 
of good preservation, but having been cut from small trees the sapwood 
had been eaten to a certain extent. Unless thoroughly seasoned it is very 
apt to split. It is an excellent fuel and makes good charcoal {Gamble ; 
Brandis). When nicely polished it resembles walnut, and has been found 
one of the best woods for making stethoscopes at the Government Medical 
Store Depfit in Bombay {Dymock). 

Domestic.—The bark is said by Lisboa to be used by the Bhils for 
poisoning fish. 

Terra japonica, see Uncaria Gambier Roxb, below, p. 210. 

TETRAMELES, R. Br, ; Gen. PL, 845- 

^95^! DATISCACEiE. 

Tetrameles nudiflora, R. Br.; Fl. Br. Ind., II., 657,- Wight, 

Syn.—T. Grahamiana, Wight; T. RUFiNERvts. Miq.; Anictoclea 
Grahamiana, Nimmo. 

Vern. —SandugOMa, Beng. ; Payomko, Lepcha ; Bolong, Garo ; Mainu- 
Nepal; JunglUendi, Bomb, j jermdla, Kan.: Uitddo. 

Mar. ; Thitpouk, BuRM. ; Tseikpoban., Magh. * 

References.— For. Fl, 24s; Kura, For. Fl. Burm , / 5?^ ■ 
Beddome, Fl. Sylv., t. 212 ; Gamble, Man, Timb., 20S : Lisl of Trees 
etc., of Darjeeing, 43; Grab., Cat. Bomb. PL, 252,- Lisboa, U PI 
Bornh,, S2; Gaseiteer, Bombay, XV., 78 ; Ind. Forester, IX., S77, 

Habitat.—A large, deciduous tree, which attains a height of 100 to 
feet, found in Sikkim at 2,000 feet altitude, the western Ghats, from 
Bombay to Ceylon,*Burma, Tenasserim, and the Andamans. 

Structure of the Wood.—White, very light, soft. It may be found 
useful for iea-boxes {Gamble). 

Tetranthera,y< 7 -Y* / see Litsea, Lamk., Lauriue.'e.; Vol. V., 81-85. 
TEUCRIUM, Linn.; Gen. PL, If,, 1221. 

Prodr. XII„ ySy; Labiate. 


leucrium ChatnaBdtys, Linn.; DC 

lltK \'i,'ALr. (tERAIAN'DER. 


References.— o'Sh n 


p . ■ r. -- < ssy, Btmg. Disf 'ns., 4fR; Irvine. Mat. M 

Pcitna, ,, ,f Bami,. Prod., 63, ' ' " ' 


S. Arjitn, Bomb. Drugs, | 
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375 


T —A native of Europe and certain parts of Asia, imported into 

India for medicinal purposes. 

c —This is one of the ingredients of the celebrated Triak jariik 

ot the bazdrs, which is the representative of the Mifhridattim, Theriaca 
Andromacht^ or T. Efamocratis of the ancients. Originally it consisted of but 
a few drugs, now it is said to contain as many as sixty-one, including opium. 
It IS in fact, an aromatic opiate, a drachm of which is equal to one grain of 
opium {Btrdvjood). The little canisters found in the bazars are said by 
Waring to be wrapped in paper on which is printed in Persian, “The 
Thertakh of Andromachi, an invention of Theron the Presbyter. It is 
prepared, measured, and made public by one John Baptist Sylvesticus 
in the Rialto, by authority of the excellent Government Physicians of 
ancient Righteousness, and of the Council of Apothecaries and learned 
Physicians, etc.^’ 
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THALICTRUM, Linn,; Gen. Pl.^ /., 

Thalictrum foliolosum, DC.; Fl. Br. Ind, / RANUNcuL.-vcEiE 

Pin^ari, shuprak (root « ptli-jari,) Hind. ; PHajari, peiigla, 
ja^y barmat, root ca mamira, Kumaon ; Gurbidni, pashmaran\ 
phalijari, chitra mul, keraita, chera, ? chireta, chitra, (root =«» pilijari* 
mamira, Pb. ; Ckaitra, Kashmir ; Mamiran, Bomb. 

References. Stewart, Pb. PI,, 5 ; Pharm., Ind., 5 ; O^Shaugknessy, Beng. 
Dispcns., r6o ; Fluck, & Hanb., Pharmacog., 5/ Dymnck, Mat. Med. 
W. Ind., 2nd Ed., 20 ; Dymock, Warden & Hooper, Pharmacog. Ind., 
/., 33 f Baden Powell, Pb. Pr,, 324; Atkinson, Him., Dist., 75// 
Drury, U. PI., 421; CaaetteersMysore & Coorg, /., 57/ Simla, 12 ; 
Agri.-Horti. Soc., Ind., Trans., VII., Jonrn. {Old Scries), XIII, 389.. 

Habitat.— An erect, rigid perennial herb, found in the Temperate 
Himdlaya from 5,000 to 8,000 feet, and in the Khasia Hills between 4,000 
and 6,000 feet. 

Medicine.—Two centuries ago Bernier mentioned “ mamtron, a little 
ROOT good for the eyes, as being brought (along with rhubarb, musk, and 
the wood of China) from Cathay to Kashmir by a long journey *' in which 
jhulas are described as being crossed {Sieimrt). Thi^ mamtron is doubtless 
the root of the species under consideration, which is largely iist d as an anjnn 
or application for ophthalmia in Afghdnist.^n and throughout India to 
this day. (Conf. 'with Coptis Teeta Vol. II., $21—526). it is also consi¬ 
dered a valuable antiperiodic and tonic in Native Materia Medica, and in 
the Panjdb is believed, in addition, to be purgative and diuretic {Baden 
Powell). Some fifty years ago specimens received from the Botanic 
Gardens, Saharunpur, were examined by Sir W. O’Shaughnessy, who 
describp his experiments with it as follows : “ The bruised root having 

been given to large dogs in the quantity of 10 grs. to 5’^ particular 
effects were observed. It has been used in the Hospital of the Modical 
College in several cases of ague, and as a tonic in convalescence from 
acute diseases. Five grains ^ the powder or two grains of the watery 
extract, given thrice daily, have in some cases prevented, and in several 
moderated, the accession'of fever, and at the same time acted gently on 
the bowels. The only sensation experienced was warmth at the epigas- 
I trium, and a general comfortable feeling.” “ It deserves extensive trial, 
and promises to succeed well as a febrifuge of some power, and a tonic 
I aperient of peculiar value. Dose of the powder 5 to 10 grs. as a tonic 
and aperient, in the inf'rrval of intermittent fevers, and in convalescence 
from acute disc'^ses.” 

On the compilation of the Pliurmacopaia of India ihe plant was in- 
; eluded in the secondary list, but siiice that time has attracted little atten- 
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tion. The SiVLthovs oi the Pharmacographia IndicOy however, inform us 
that the root has recently been used with very satisfactor) results in o “ 
bay, as a' remedy for atonic dyspepsia accompanied with slight fever. 
The remedy appears w'orthy of renewed investigation, and though supp.ics 
are generally obtainable in the shops under the above vernaailar nam^, 
the fresh root would probably give more satisfactory results. This may e 
obtained if ordered from Mussorie, through the Superintendent of the 
Government Gardens. The ordinary bazdr supply is chiefly exported from 

the Panjab Himalaya and Kumdon. . . 

Chemical Composition.—“ Thalectrum root contains a large quantity 
of berheriuc, so combined as to be readily soluble in water (Pharmacog 

THAMNOCALAMUS, Munro ; Gen. PL, III. 

f Graminezc. 

Thamnocalamus spathiflorus, Munro; Brandis, For. FL, 563; 

Vern.— JAUNSAR; Purmiok, Lepcha ; Myonsay, Bhotia. 

References.— Brandis, Far, FI., 503 ; Gamble, Man. Ind, Timb., 42J ; 
List of Trees, etc., of Darjeeling, 87 ; Atkinson, Him. Dist., 3^0 / Jnd. 
Forester, III., 4S i VJL, 258 ; 7X., I97» /pf- , ^ , 

Habitat,—The common small bamboo of Hattu and Deoban, found 
on the Himalaya generally from the Sutlej to Bhutan, above 8,ono feet. 

Fibre.—It yields a fibre, of which little is known, but which might pro¬ 
bably be useful for paper-making. 

THEA. 

Thea assamica, Masters; T. sinensis, Linn.; T. bohea, and 
T. viridis, see Camellia theifera, Griff., Tbrnstroemiace^ ; Vol. II., 
70; also the article Tba, Vol. VI., Pt. III. 

THEOBROMA, Linn.; Gen. PI., I., asj. 
Theobroma Cacao, Linn. ,• Sterculiace®. 

References.— DC., Orig. Cult. PL, 3t3 ; Gamble, Man. Timb., ^5 ; 
Drury, U. PL, Ind., 424; Mason, Burma & Its People, 45$, 754; 
Pharm Ind., 36 / (f Shaugknessy, Beng. Dispens.,^227 ; Fliick & Hanb., 
Pharniacog., 95 ; Ainslie, Mat. Ind., /., 47 f Drury, U. PL, 424; 
Christy, New tom. PL, 11 ; Gasetteers '.^Mysore & Coorg, /., 143 • 

111., 48 ; Bomb., IV., 22; Agri.~Hc-ti. S'^c., Ind. :--‘Trans., III., 3 q ; \ 
I V.,\Pro., 50 / VI., 127 ; VII., 81, 83 ; Journ., {Old Scries), II., 208,3g7, 
443,591; IV., 140; VIII., Pro., 48; IX, 292,' {New Senes), I., Se!., 
83; VI., SeL, 7U Pro., 25; (/'^ 7 P)» ; VII., 20 ; ScL, 29-40 ; imL 

Forester., /., 255 ; y.,393. r » a , ^ . 

Habitat.—A small tree, wild in the forests of the Amazon and Orinoco 
basins and of their tributaries up to 400 feet of elevation. It in also 
said to grow wild in Trinidad, to be naturalised by cultivation in many 
parts of South America and the West Indies. It has long been intro¬ 
duced into India, and is-now cultivated in the Southern Presidetirv and 
Ceylon, The trees are raised from seed and come into full bearing when 
ve or six years old. ^ 

Ob.—A light yellowish, opaque, solid oil, known as ** Cacao butter,' is 
prepared for use in pharmacy, bv pressing the w’armcd seeds, 'these, 
whm shoricd, >ldd from r^sto^so per cent, of oil. Cacao butter is dry at 
ortllnary tcmpcraturos, and thougn unciuous to touch is britllc enough to 

ifi'C fragments when struck, exhibiting^ a dull waxy fructurt;. It 
haa the p-easant odour of chocoiat.,, melts in the mouth with a bland 
agreeable iaste, has a specific gravity of 0 061 and fuses at 20° io C. 

CnET..’CAL CoMrosiT ON —This fat corsists of substfvnccs 

which, by saponification, furnish ycerir. and ff.Uy acid.s. The chief in- 
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gredients are stearin, palmitin, and another compound of glycerin con¬ 
taining probably an acid of the same series richer in carbon—perhaps 
arachic acid, C.,o H.,o O2. or theobromic acid, C04 Hijg Og. A small 
quantity of oleic add is also present. 

Medicine.— Cacao-butter possesses the valuable property of not 
becoming rancid from exposure, and it was introduced into European 
medicine, chiefly owing to this quality, for pharmaceutical purposes. It 
is officinal in the Pharmacopaeias of India, and of the United Kingdom, 
and is now chiefly employed in the manufacture of suppositories, medica¬ 
ted pessaries, etc. 

Food.—The tree bears a pod-like fruit, 6 to 10 indies long, and 3 to 
5 in girth, which contains fifty or more seeds. These seeds dried and 
ground form the cocoa nibs of commerce, from which cocoa extracts 
and chocolate are prepared. These seeds were first brought to the 
notice of Europeans in 1513-1523, by the Spanish invaders of America, 
who found them current among the Tucatan, instead of money. Their 
value as a food-product was described by Benzoni about 1550 {Pharma- 
cographta). The first notice of their having been brought to England 
occurs in 1659, from which date the popularity of chocolate as a beverage 
and confection has gradually increa^, till, in 1880, the quantity entered 
for consumption in Great Britain amounted^ to over 10,000,ooolb. As 
already stated, the tree has been introduced into India and is now cul¬ 
tivated to some extent. On the Malabar coast it is grown by the Roman 
Catholic missionaries, who make small quantities of cocoa regularly, for 
their own use and "or local sale to Europeans. In Ceylon the cultivation 
has acquired considerable proportions, and the produce is said to be 
highly valued in the home-market. 

The following account of the method of preparing the fruit as pursued 
in that Island may be quoted in full from the Tropical Agriculturist: — 

*‘A coolie picks tv.o bushels of cocoa beans per diem, and as five 
bushels wet are equal to t cwt. dry, the cost is only about 87 cents per cwt. 
for picking, as compared with R2 to R3 for Liberian-coffee. The pods 
are firsl cut from the tree, a small piece of stem being left on the tree; the 
coolie lake? one in each hand and with a knock breaks them both in 
h^’ves, and then with one draw of hi^ fingers, dexterous^ strips all the 
bepns off the centre pulp. The pods aie then thrown down round the 
'reesand act as manure, while tne beans are removed to the fermenting 
cisterns. It takes from five to nine days to properly ferment the cocoa, 
and it is then ready for working. It is trampled first, as in coft^, with the 
feet, and then removed in baskets and carefully hand-washed, as wash- 
i'-jg with the mc4apalagi damages the beans. I have no doubt th.at ere 
long some means less expensive will be found for washing, and the 
‘^CTerikew*’ will be much improved on too. « • t 

“After washing*' the cocoa is laid or mats to dry, as cofree is, if the 
weather Ij > suitable; and at times it is advisable to give it a rub*^v^ with 
small pieces of sack or cloth, which improves the appearai ce of the beans, 
and facilitates drying in showery weather. The difference in well-cured 
and baiily-cured cocoa amounts tc at least R 30 per cwt., and the prices 
obtained it, as in tea, will depcni^ in a much greater measure on the 
careful altcut’on of ciwlng than in the ‘ ase of coffee." 

A tree -n ■'ill bearing is said to yield about i5ofb of seed annu- 
.ally. If fn .niir? hot, moist climates, and the young plants .must be shaded 
and well waieia;d. There would appear to be no n-ason w'hy it should 
nrt be cultiv.at.od v^^ry successfully in the hotter and moister parts of 
Southern indi- The dried seeds, roasted and ground, constitute the 
cocoa of commerce ; chocolate is i>rcpared by still finer grinding so as to 
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make a perfectly fine powder, after which it is flavoured (generally 
with vanilla) and moulded while hot. The nutritive and sustaining 
powers of cocoa hnd chocolate are too well known to require further 
detail, 

THESPESIA, Carr,{ Gen, PL, /., 20S, 

[/^., /. 5 / Malvace^. 

Thespesia Lampas, Dah. & Gibs. 1 FI Sr. Tnd., /., 34S ; Wight, 

Syn.—H ibiscus Lampas, Cav,; H. tktralocularis & gangeticus, 
Roxb, ; Paritium gangeticum, Don, 

Vem. —BankapaSy Beng. ; Bon kapsL Santal ; Bonhapash, Assam ; Rdn- 
bhendiy Mahr.; Adaviprattiy condapatH, rondapatti, Tel. 

References.— For, FI, Burm.y /., 12S ; Roxb,yFl, Ind.y Ed, C.B,C,y 
S^4 i Thwaitesy. En. Cey, Pl.y 26 ; Brandis, For, FI., 28y $72 ; Rev, A, 
Campbell, Kept. Econ. PI., Chutia Nagpur, No, 7563; Elliot, FI. Andhr., 
i2 i Atkinson, Him. Dist., 3o6 ; Gassetteers :—Mysore & Coorg, I., ; 

Bomb,, XI., 24 ; XV., 428 ; N.-W. P., IV., Ixvixi.; Ind, Forester, XIV., 
,297. 

Habitat. — A small bush, common in the tropical jungles of India, Bur¬ 
ma, and Ceylon, from Kumdon eastwards, ascending to 3,000 feet in Nepdl. 

Fibre.—The young twigs yield a good fibre, used for binding loads 
of wood, etc. 

Medicine.—The root and fruit are said by Mr. Campbell to be em¬ 
ployed in Chutia Nagpur as a remedy in gonorrhoea and syphilis. 

Structure of the Wood.—Tough and pliant; weight 29^ per cubic 
foot. It is said to be much used in certain parts of Bombay for making 
drum and other round frames, for which purpose it is planed, soaked in 
hot water, stained, and bent to the required shape {Gamble), 

T. populnea, Corr. ; FI. Br. Ind., /., 34s / ^^ight, Ic,. t. 8 , 

The Portia Tree: the Umbrella Trek ; or Tulip Tree of 1 

[Indian writers. | 

Syn.—H ibiscus popULNEus, ; H. populneoides, Roxb. ; Malva- ' 
VISCUS Pt)PULNEUS, i 

Vern.— Parsibu, bipal, pdras^pipal, porush, bkendi, gajahanda. Hind.; ' 
Pares pipal, pdlas pipal, prash, p6rash, Beng.; Paras plpal (corrupt-’' 
ed into pahdri pipal), Pb ; Ranbhendi, C. P. j Bkendi, bhindi, pdlas I 
piploy parsipd. Bomb. ; Bendi, bkendi, rdn-lhendi, parsacha'jhdda, | 
Mar. ; Bendi, bhindi, pdrasa-plploy Guz. j Paris, pdras-pippal, Dec. ; | 
Parasha, puvarasam, puvarasu, purasa, puarasu, pursa, pursung, Paris. 1 
portia, 1am. ; Gangarinu, gangardvi, gangaraya, gangirana, muni- i 
ga7tga rdvi, Tel. ; Asfui, hurvashi, huvarase, kandarola, adavi hexide, ! 
Kan. j Puwarasha, M.AL\y ; Suroya, sdriya-.gaha, gansuri-gahd. Sing. ; I 
Gardha-bhdnda, pdrisa, sdparsha-vaka. Sans. 

References. —F/. Ind., Ed. C.B.C., 522; Voigt, Hort. Sub. Cal., I 
120; Brandis, For. FI., 572 ; Kura, For, FI. Burnt., I., r2S Beddn:^-, FI. 1 
.Sy/v., i. 63 ; Gamble, Man. Timb., 43 ; Thwailcs, En. Crylon PI.. .'^7 ; ! 
Viilsf. & Gibs., Bomb. Ft., 18 ; Stewart, Pb. PI., 24; Graham, ' ai. < 
Bomb. PI., IS ; Sir W. Elliot. FI. Andhr., 57. ng ; Rhesde. Hort. ] 

/., 2g ; Pharm. Ind., 35 ; Ainslic, Mat. Ind., II., 333 ; O^Shaughu s y\ 1 
Beng. Dispens., 218 ; Moodeen Sheriff, Sttpb. Pharm. Ind., 244 ; F. C, . 
Dutty Mat. lih'd. Hind.. 2gS, 312; Dymock, Mat. Mrd. IV. Ind., 2nd 
EJ., ro5 ; Murray, PI, & Dru^s, Sind, 64 ; Irvine, Mat. Med., na. * 
^5 . DvmnrI, \V:7rden Hooper, Pharmacog. Ind.. /., 2i3 ; Drury, U. 
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Habitat.—A moderate-sized evergreen tree, found in the Coast foresl^ 
of India. Burma, the Andaman Islands, and Ceylon; largely cultivated 

""t" V’, 

Panj 4 b Exhibition, but which may probably have been the yellow milk of 

*’'®Dye!-f he'cAMULES and the flowers are said to give a yellow dye 
which^is apparently little used. Liotard states that the former are not 
articles of ordinary traffic, and that nothing is known of the process of dye- 
fn^ vfth them^ T^^^^ states that the bark of a tree called is 

etnployed in Mdnbhum with the bark of Terminalia 

a favcnirite red dye. He suggests that this may thebark of Thespesia 

populnea since it cannot be that of the to con- 

^ Thf> dried caosules and calyces were found by mr. waraie to con 

tain a small amount of yellow colouring matter soluble in water, and cap- 

Sileof producing, by the aid of suitable proc^ses, 

what faint shades of brownish-yellow and light brown, on 

berry silk and wool. « This,” he remarks, “ would be a useful dye-stuff, 

bu?The fact of its containing so small an amount of colouring matter would 

Fibre. ^he^BARK yields a strong fibre, rar^ ernplojjrf 
cepl in the rough state, for tying bundles of wood, e • . , . 

said to be used for cordage (GaBctteer, /,, 139)' said to be used .n 

.nd thick 

amore-the value of whfch is ^ yet ^It‘rexpense“ pre^ 

might be employed medicinally in cutaneous affections. Its expense pr 

eludes its use for other purposes. oT^iPx-wnnn 

Medicine.—Rumphius speaks highly of the value j j.^ 

as a remedy for bifious attacks and cohe. and in a kind of p eurodym^ 
fron’ which the Malays often suffer. Ainslie states that the >f 
of the FRUIT is employed as an external application in various • _ . 
affections, particularly in ‘ Malabar itch,' that a decoction of ^ bark s 
used as a wash in the same complaints, and that the same p p r 
given internally by the Vytians as an alterative, in doses of three oi 
ounces twice < 4 ily. Waring included the plant in the ''f ° 

the Pharmacopeia of India, where he states that he 
trials with the juice of the fruit. I*'no benefit 
influence, but in the majority it was productive of 
Irvine remarks that in Patna the seeds are rUmida Districl 

and in purges;” in the Report on the ^ -j-e said to be 

i. i. .,/ji 9,.. <hc kooT ieWn •• •'s‘\‘ 4 ''’:.rD 7 c;ock i™ 

emp cved m the Konkan in the cure of itch, a jLiiomed and swol- 
i.hat Uie i.P..'.,VE.s are employed as a local apph-. at.on to mflamecl anU swoi 

Icn kiints. ii .art-w'ood. recommended by Rum- 

CnF.MiCAL writers since his time, has been 

phius, and appai ontly Indica. These chemists 

.-txamuT d bythr authors of the V cpnarafpri bv 

I.nd ilrv. it contains a gr. r.et-red resin which can be easilj sepa.ated by 
digesting t]K‘ wood in diluted alkali and using hydrochloric acid to preci¬ 
pitate it from the fi'.r -red solution. !•. is insoluble in w ater, but periectly 

solul'f ill ■:.'liol, chlorof'.rir., and tii'-alkalies. ... j 

Snci,-.i. n^iNioNs.—§ “The fresh Itsves smeared with some bland 

r, ;i .nod fc,.plied hot over inflame.i parts, form a soothing ana valuable 

s. ibsi'.tute ior ordinary poultices” (Svrpnon-Majr.r E. N. f' 

Madras'). " fl'c juice of the fruit is used as an application 
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for ring-worm; the leaves, heated and smeared with warm oil, make an 
excellent poultipe. 1 used them largely at Bellary during the famine, with 
great success, as an application to the sores and abscesses caused by 
guinea-worm ” {Surgeon-Major Lionel Beech, Coconada). 

Structure of the Wood.—Sapwood soft, pale reddish to brown, with 
small dark-coloured, hard heart-wood ; weight 5olb per cubic foot, (t 
is strong, even-grained, and durable, and is used in South India for 
making gun-stocks, carts, carriages, and furniture, in Burma for carts, 
wheel-spokes, furniture, and purposes of carpentery generally. It is said 
to have been much utilised at one time by the Ordnance Department for 
gun-carriages. 

Domestic and Sacred.—The Tulip Tree is largely planted in Southern 
India and Bengal in gardens and along road-sides to give shade. The 
LEAVES are employed by Hindus in the religious ceremonies attending 
death. 

THEVETIA, Linn, ; Gen. PL, II,, 6pp. 

Thevetia neriifolia, fuss, ; Kurz, For, FL Burnt., II,, j68 

The Exile or Yellow Oleander. [ApocykacE/E 


Sjm.— CERBERA Thevetia, Linn, 
Vern.— Zard kunSl, pild kanir. 


Kujtci, KUTicr, HiND. ; Kolkophul, Benq. ; Bercfijoi 
Santal; Pild kanir, pile-phul-ka-kandr, Dec.; Pila kaner, aard kunel, 
pivala kaner. Bomb.; Pivalakanhera, Mar.; Pilokanera,G{JZ, • Pack- 
ch-ai-alari, tiruvdch-chip-pd, Tam. ; Pach-cha-ganniru, Tel. •’ Pack- 
cka-arali, Malay.; Hpa-yonng-han, molami-ydi-pdn, Burm. * 

Note.— The vernacular names given to tbis'plant, in most languages of India’ 
mean the yellow Nerium odorum ’* Ed, 

References. — llort. Sub. Cal., s3t ; Gamble, Man, T- -: 26r 

** > Campbell, Rep. on Ecoh, PI ’ 

Chuiia Nagpur, No, 9458 ; Pkarm. Ind., 138; Moodeen Sheriff Subb 
Pharm, Ind., 244; S. Arjun, Bomb. Drugs, 102 : Dymock uSi 
W. Ind.,2nd Er,i03; Year-Bnoi Pharm.f ihl ^gf^t BarTdaDur. 
bar. Col, & Ind. Eschib., No, 87 ; Birdi^nnd, Bomb, j^r, • Dn '-y (/ 

r‘- ^-Mysore & t 

u U'/l’ ^ i I., S2; IV., Ixxtv. ; Ind. Agriculturist, Feb. 2, IdSo. 

Habitat.—An introduced bush, native of America and the VVest Indies 
almost naturalised in Bengal, and common everywhere, scarcely a g ird^n * 
in the plains of India being without a few bushes, if not a hedge of this 1 
plant. ® * 

Oil.—A bright yellow' oil may be obtained from the seeds. It burns 
well without giving off much smoke, is of medicinal value, and from Dr 
Warden's experiments would appear, if carefully prepared, to be not only ' 
inert, but wholesome. De Vry obtained 35*5 to 41 per cent, of this nil by 1 
expression, .and 57 per cent, with benzol. The oil was found to be limpitf 1 
almost colourless, had an agreeable mild taste like that of almond oil • its 
density at 25°C. was 0-9148, at I5°C. it became pasty, and at I3°C. entire- 1 
ly solid. Oudemans found it to consist of 63 per cent, triolein, and 37 I 
per cent, tripalmitin and tristearin. After expression of the oil De Vrv * 
obtained from the cake about 4 per cent, of a beautiful crystallised white 
gi icosidwa, to which he gave the name of thet>etinA; he obtained the same i 
5ub?;Lance in the bark al.so. Dr. Warden of Calcutta has described a blue - 
’vni.g pr: iciple in the seeds, which he attributes to the action of h c-I 
uroi^lt^ ic acid upun pseudoindican {DymocK). ‘ t 

Medicine.—The milkv juice of the tree is highly poisonoiLs. Its bil^ ‘ 
nd cathartic ^akk iz raid to be a powerful febrifuge, the antiperiodic 
properties of which, vssi noticed by M, Descourtilz, have been confirmed 
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Thyme—mishk-i-tararaashia 



MEDICINE. 


Kernels. 

414 


by Dr. G. Bidie and Dr. J. Shortt. It was tried m the form of a tincture 
in various kinds of intermittent fever, with highly satisfactory results. In 
large doses it acts as an acrid purgative and emetic, and in still larger 
doses as a powerful poison. The kernels are very bitter, and when 
chewed produce a slight feeling of numbness and heat in the tongue. The 
OIL extracted from them is said to be emetic and purgative, indeed, ac¬ 
cording to Dr. Shortt, it produces violent vomiting and hypercatharsis 
(Pharm. Ind). As already stated, however, Dr. Warden found the pure 
oil to be inert. I'he kernel is a powerful acro-narcotic poison, its property 
residing in a highly toxic principle {ihevetine), which nas been separated 
by Dr. Warden {Conf. Jjara. on Oil, above), A case of poisoning by one 
of these kernels is recorded by Dr. J. Balfour {Madras four, cf Lit, and 
Science, 1857, Vol. III., N. 5 ., 140), “ Recovery ensued; but, from the 

symptoms detailed, they belong evidently to the class of acro-narcotic 
poisons. In all trials with this remedy, much caution is necessary.*’’ 
(Pharm, Ind,) 


Thistle, see Carduus nutans, Linn, ; CoMPOSiTiE 5 Vol. II., 156. 


Thftsf) see Melanorrhoea usitata, Wall. ; Vol. V., 208. 


Thorn-Apple, see Datura stramonium, Linn,; Solanace.® ; Vd. III., 40W 
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THYMUS, Linn.; Gen. Pi., II., ii86. 

A genus which contains about fifty species, natives of North Temperate 
regions. Of these only one is indi^nous in India. A small dried Thyme of 
undetermined species is imported as a drug into Bombay from Persia, It is 
known as mishk-i-taramashia^ fahlin, B.T\drang, h^ a pleasant odour like pep¬ 
permint but sweeter, and is stimulant and carminative in properties (Dymock, 
Mat. Med. W, Ind., 2nd Ed., 613). \ This, I very much doubt being a specif 
of Thymus. Ed. Diet, Econ. Prod.), The medicinal oil of T. vulgaris, 
linn. {Bentley & Trimen, Med. PI., t. 20$), is employed in European practice 
in India, but is not known to the Natives. 

Thymus serpyllum, Linn.; FI. Br. Ind., IV., 641) ; Labiat.e. 

Syn.—T. LINEARIS, Benth. 

Vera. — Masho,rdngsh^r, mari»ha, ^hakei, kalandar zaiar, Pb.; Ban- 
aiwain, N.-W, P. 

References. — Stewart, Pb. PL, ; 0'Shaughnp$sy, Beng. Di^pens., 491 

Year-Book Pharm., 1874, 628; Agri.-Horti. Soc, Ind. :—Traus,, III., 
199; fourn. (Old Series), IV,, SeL, 119, 

i Habitat.—A small, aromatic shrub, common in the Western Temperate 

I Himdiaya from Kashmir to Kumdon, from 5,o<>g to 13,000 feet, and in 
I We.stcrn Tibet, between 10,000 and 15,000 feet. 

Medicine.—'*On theChenab the sreds are given as a warm medicine, 

and Honigberger states that the plant is officinal in diseases of the eyes 

and stomach” {Stewart), , , a 

Food.—The leaves and twigs are employed as a flavouring agent in 

Kumaon (Atkinson). 

THYSANOLiENA, Nees; Gen. PL, 12 1120. 

[21 ; GrAMINE®. 

Thysanolaena acarifera, ^ces; Duthie^ Fodder Grosses, N. India, 

Syn.—A grostis maxi.’ a a, Roxb, 

Vcm. — Karsar, Santal. 

ReferenceiS. — Roxb., Ft. Ind., Ed. C.B.C., lO-jx Rev. A. Campbell, Be, P. 
Chutia Nagpur, No. 8178 ; Ind. Forester, XL, 233. 
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The Tiger Grass ; The Cat Tribe. (J. Murray.) 


tigers, cats. 
Civets. 


Habitat.—A tall, handsome grass, with minute spikelets, native of Tro¬ 
pical Asia. It is not uncommon on the plains, and at low deviations on 
the hills, generally occurring in the vicinity of water. 

Medicine. — A decoction of the root is used in Chutia Nagpur as a 
mouthwash during fever {.Campbell), 

[ginKjE ; Vol. IV., 214* 

Tiaridium indicum, Lehm,, see Heliotroplum indicum, Linn / Bor\- 

[317. 

Tiger Grass, see Nannrorhops Ritchieana, H. Wen il.; Palm.® ; Vol. V., 
r In different parts of India various plants bear this name. By sports¬ 
men, the one above all others that might be so designated would very pro¬ 
bably be the spear-grass—Heteropogon contortus, see Vol. IV., 227.— La,, 
Diet. Econ. Prod. ] 
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TIGERS, CATS, AND CIVETS. 

Timers and Cats belong to the Family Felid^, the most typical and hi^hUy 
specialised group of Carnivora; the Civets belong to the nearly related family 
yiVERRA. The Cat family comprises many species, and is largely represented 
in thc^ fauna of India. All its members are closely allied and resemble each 
other in all details of structure. The whole organism is peculiarly adapted lor 
capturing and killing other animals for food, the armature of teeth anev claws, 
the power of speed ^r a short distance, the excessive nmscular development and 
activity, all combine to enable the feline to seize and kill its prey, in many cases 
superior in size to itself {Blatiford). 

Tigers, Leopards, Cats and Civets, Blanford, Fauna By. Ind., 

References.— jerdon. Mammals of India, T20r23; Sterndale, 

Indian Mammalia, 156; Forsyth, Highlands of Central India, 266 326 : 
Forbes Watsoi^ Industrial Survey, 3 So-^S ; Balfour, Cyclof., Iir.,S76; 
Abtil Fael, Ain-i-Akbari {Blochmann*s Trans.), 288-2go; Mason, Burma 
& Its People, tSS’iSO! Pharm. Ind., 2S6; U. C. Dutt, Mat. Med. 
Hindus, 2S0 ; Ainslie, Mat. Ind., II., fjg, 480, etc., etc. 

Although the members of the Cat tribe, annually killed in India, are 
too few in number to allow of their skins becoming an article of extensive 
trade, still those of the larger and more handsome are regularly exported, 
and good skins will always fetch a high price. Those of most importance ' 
have already been enumerated in the list of animals which yield Furs of * 
economic value, but the Tigers, Cats, and Civets are also valuable for I 
other economic qualities. A list of the species included under the Fblid.® 
and ViVERRiD/E may, therefore, be found useful for purposes of reference. I 
while discussing their economic value. The species and habitats are I 
detailed as given by Blanford in his recent work on the Mammalia of 
India, but arranged, for convenience of reference, as is customary in th\< ' 
work, in alphabetical order. 

I,— Family Felidjb, ' 
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X. Cynxlurus jubatus, Blyik: Blanford, Mam. Ind,, gr, SPECIES 

The Hunting Leopard, or Cheetah of Anglo-Indian 

writers. 424 

V^rn.-—Ch{fa, laggar. Hind. ; Chitrn, Gond; Chita puli, Tel.: Chirr ha 
Kan.; Yuz,yum^alang, Pers. ^ ^ 

from ‘*”‘”“Srhout Africa and South-Wostem Asia, extending ! 

^ ^ coumnes east of the Caspian and into India. In thi^ 
j!'''°“S:houl the greater portion of (he Peninsula, from the f 

andfhe Deccan. Bengal ' 
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Leopard-Cat. 
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Caracal. 
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Jungle Cat. 
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Lion. 

42S 


Lynx. 

429 

i 


l**Uns's Cat.' 
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I 

I 


2. Fells bengalensis, Kerr; Blanford, Mam. Ind.y y8. 

The Leopard-Cat. 

Vern. — CA:7« Hind.; Ban biral, Beng.; Wagati, Mar.; Riman- 

dkar, Malay. ; Kye-thUy thit-kyuk, kya-gyik, Burm. ; Kyoung, Arakan ; 
Kla-hluy Talain, Karen. 

Habitat.—Common in the Himalaya as far west as Simla, in Lower 
Bengal, Assam, the Burmese and Malayan countries. Southern China, 
Sumatra, Java, Borneo, and the Phillipines. It is also found in the 
Syahadri Range or Western Ghdts, Coorg, Wynaad, Travancore, and in 
some of, perhaps all, the other forest regions of the peninsula, though not 
very abundantly. 

3. F. caxacal, Guldenstddt ; Blanford, Mam. hid.y 88, 

The Caracal. 

Vern.— Siyak-gush (blackears), Pers. & Hind.; Tsogde, Little Tibet ; 
Ech, Ladak. 

Habitat.—Found in the Panjdb, Sind, North-Western and Central 
India, and in the greater part of the Peninsula, except the Malabar coast, 
but rare pver>’where. Ball met with it in Chutia Nagpur. 

4. F. chaus. Guidenstddt; Blanford, Mam, Ind,y 86, 

The Jungle Cat. 

Vern.— Jangli-billi, khatds. Hind.; Khalds, hanherdly Beng.; Berhuy 
Hill TRIBES of Rajmahal; BduU bhdogUy Mar.; Mant-heky Kan.; 
Kada-bek, bellu beky Wadari ; Katu-punaiy'XKVL.'y Jurka pilUyT^h. i 
Cherru puliy Malay. ; Kyoung tset-kuHy Arakan. 

Habitat.—The common wild cat of India from the Himalaya to Cape 
Comorin, and from the level of the sea to 7,000 or 8,000 feet or perhaps 
higher on the Himalaya. It is also found in Ceylon and ext&nds east to 
Burma. 

$. F. leo, Linn.; Blanford, Mam, Ind., ^6. 

The Lion. 

Vern. — Sher, bahar-shery singhy Hind.; Skingal, Beng. ; Suh or suh, $ t 
siming ?, Kashmir ; Brahui; (camel-tiger), Guz.; 

Sdwachy Kathiawar. 

Habitat.—About twenty years ago the lion was common near Mount 
Abd ; several were shot near Gwalior, Goona, and Kota, and a few still 
existed near Lalitpur, between Saugor and Jhansi. In the early part 
of the century, it was common near Ahmedabad, and was found in Hur- 
riana to the north-west, in Khdndesh to the south, in many places in Raj- 
putana, and eastward as far as Rewah and Palamow. Indeed, it was 
probably at one time generally distributed in North-Western and Central 
India. Now'-a-days, however, it is verging on extinction, but there are 
probably a very few stilMiving in the wild tract known as the Gir, in 
Kathiawar, and a few more in the wildest parts of Rijputdna, especially 
Southern Jodhpur, Udaipur, and around Mount Abu. 

6. F. lynx, Linn,; Blanford, Mam, Ind.y 8g, 

The Lynx. 

Vern. — Gy, Tibet ; Patsalan, Kashmir. 

Habitat.—Found in the Upper Indus valley, Gilgit, I^ak, Tibet, etc.; 
also throughout Asia, north of the Himalaya, and Europe, north of the 
Alps. 

7. F. manul, Pallas ; Blanford, Mam, bid., 83. 

Pallas’.s C‘at. 

Habitat.—Found in Tibet, extending into Laddk. It has not been 
observed on the south side of the main Himdlayan range, but is found to 
the north as far as Siberia, and is common in Mongolia, ^ 
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Spedes of the Cat Family. {J- Murray.). 
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8. Felis marmorata, M'artin ; Elanford, Mam. Ind., 

The Marbled Cat. 

Vern^— Bhutia; Lepcha. j • 

Habitat. — Found in Sikkim and the Eastern Himalaya, and in the 
hilly regions of Assam, Burma, and the Malay countries, extending to 
Sumatra, java, and, it is said, to Borneo. 

9. F» nebulosa, Griffith: Blanford, Mam. Ind.^ 72. . 

The Clouded Leopard, or Clouded Tiger of certain writers. 
\tm.—Pitngmary satchuk, Lkpch^j Zik^ Limbu ^ 
chitia, Nep.; Thit-kyoung, ; Arimau 

Habitat.—Found in the South-Eastern Himalaya, Sikkim, Bhutan, etc., 
at moderate elevations, probably not above 7,000 feet; also- m^ with in 
the Assam hills, and throughout the hilly parts of Burma, Siam, the 
Malay Peninsula, Sumatra, Java, and Borneo. 

10. F. ornata. Gray : Blanfordy Mam. Ind., 84 .. 

The Indian Desert Cat. . 

Habitat. Found, on sandy plains and hill^ throughout the drier 
regions of Western India, from the Panjab and Sind to Sagar and Ndg» 
pur, not extending to the Gangetic valley, and rare south ot the N erbudda. 

It is common in the deserts east of the Indus, in Sind, Western Rajput^na; 
and Hurriana, 

XI, F. pardus, Linn .; Blanfordy Mam. Ind.y 67* 

The Leopard or Panther. 

Vern.— chita, sonei~chitay chita-haghy adnarOy HlND,; Teon-kulay 
Kol. j fcrkosy Paharia of Kajmehal; Burkdl,gorddg, Gond. ^ Sat 
Kurku; Syiky syiak, sejjiaky Lepcha; Misirpatraiy kam-keiy K 
Hurrca kon, morrhy rusay tekhu khuiay kekhiy Nag a; Kajcnglay R' 

PURI; Tidua, srighasy BunoelkhanD; Bai-hiray tahtrhd. g^av^ncy 
ghor-hdy lakhat-bagha (the latter name used elsewhere for the hyaena), 
Hill-triqes near Simla ; 5//6,Tibet; Kashmir ; DtkOy \S\lvch. ; 
Corbacha, borbachay Deccan ; Karda, asnea, singhal, bibia-baghy Mar. j 
TenduToay bibla Bauris op Deccan ; Honigay kerkaly Kan. > Chiru'-thaii 
Tam. ; Chinnuy puliy Tel. ; Puliy Malayl. ; Kutiyuy Singal. ; Kyadaky 
kya-thit, Klapreungy Tala in 5 Kichd-phong, Karen; Rimai^ 

bintangy 'MM.Ky.’y PalangyVERS. 

Habitat.—Found throughout Asia generally, with the exception of 
Siberia and the high Tibetan plateau, also throughout Africa. In India, 
Burma, and Ceylon it is generally distributed, except in parts of Sind and 
the Panjdb. Many Indian writers have separated the leopard, the^^anther, 
and thepard as distinct species, but Jerdon, Bfyth, etc., agree in consider¬ 
ing all to be merely varieties of one species. 

X2. F. rubiginosa, I. G. Bdlanger: Blanfordy Mam. Ind.y 81. 

The Rusty-spotted Cat. 

yexn.-^Namali pilliy Tam. (Madras) 5 Verowa pnniy Tam. (Ceylon); 

Kuladiyay SitiG. , . 

Habitat.— Found in Southern India, except on the Malabar coast, and 
in Ceylon. Sterndale also obtained one specimen at Seoni in the Central 
Provinces. 

13. F. temmincki, Vigors 69 * Horsf.; Blanford, Mam. Ind.y 75. 

The Golden Cat. 

Habitat.—Occurs in the South-Eastern Himalaya at a moderate ele¬ 
vation ; rare in Nep^l, more abundant in Sikkim, found also in Tena.sserim. 1 
Sumatra, and Borneo, and probably throughout Burma and the Malay 
Peninsula. 

14. F. tigris, Linn.: Blanfordy Mam. Ind.y $8. 

The Tigfr. 
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Panther. 
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Rusty-spettod 
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Species of the Cat Family. 


SPECIES. 

Tiger, 


Waved Cat. 

438 


Snow 

Leopard. 


439 


Fliliing Cat. 

440 




aemale=i.;^/,«,-. sherni), „Ahar, sela vagk. Hind. 

Oo-vaghy Beng.; Tut, sad. Hill-tribes of Ratmehal • 

r°iv' & Kurku ; Ldkhra , Uraon ; Krodi , Khond 

Tukt, tuk, Bhot ; Sathong, I.bpcha j Keh^va, Limbu • Sehi Aka 
KHAsy Sa,ragdi,tekhu, kkudi, Nagki Humppt 
Strong, SiNGPHO; KeL Manipuri 
^tsi, Cacharij lag, Tibet; Pa^a^-5wA, Kashmir; Shinh, Sind 
Baluch.; Pafayat-bjjh, wa/tdg, Mar.; Pdli, Tam!, Tfl 


^ Gond ; P/i/t tXm! ; Pedda-pult 

, kndua, Malayl. ; Kuh, Kan.; Nari, Coorg ; Pirn 

Burm. ; AVrt, Ialain.; Khi, botha-o, tupuli, Karen i 
bHAN; Rivnit,, harimau, Malay. 

Habitat.—Found throughout India, Birrma, and other parts of South, 
li^tern Asia, Java, and Sumatra, but not, it is said, Borneo. It occurs in 
suitab e localities throughout a great part of Central Asia, and is found in 
^e valley of the Amur, the Altai Mountains, around Lob Nor in Eastern 
1 urkestan, about the Sea of Aral, on the Murghdb near Herat, on the 

^he Caucasus, but not in 

libet, Afghanistdn, Baluchistan, or Persia, south of the Elburz Mountains 
on the Caspian. In India it still occurs wherever large tracts of forest or 
OTass jungle exist, but within the last twenty or thirty years the number of 
tigers has greatly diminished, and they are now becoming scarce, or have 
fv comm^rl”^ cap, disappeared entirely in localities where they were former- 
L r has been especially the case throughout a large area of 

the Rnm^ P^ovmcesrm many parts of Bengal, and several districts of 
irp Presidency. In the forests at the base of the Himalaya tigers 

m occasionally ascend the hills to an elevation of 6%oo 

10 7,000 teet, but none are found in the interior of the mountains. 


IS- Felis torquata, F. Cuv.j Blan/ord, Mam. Ind., 85. 

The Waved Cat. 

"’“y merely a descendant of the domestic cat 
Lb?e ^h'tT Blanford, it is at least equally prt 

ca^ and no«^r ll“ original stock from which Indian domestic 

wIdHv disS ^h countries, are derived. It is proba^ 

taineLnr?lpS^Kas3r R- ?/'*’ since specimens have been ot^ 
commonan^v^’ere ’ Rajputdna, but ,t does not, 


t appear to be 


x 6 


F. uncia, Blan/ord, Mam. Ind., 7/, 

IHE Ounce, or Snow Leopard. 

sfJTa rj; sdh, Tibet; Bharal he, Hills North of 

WoK-f 4! o- K.\shmir. 

naoitat.—High Central Asia, especially Tibet, extending north to the 
Altai, and west, iL is said, into Persia. It is found throughout the Himalava 
at high elevations, and is more abundant on the Tibetan side of the Snowv 
Range, where it is met with in the Upper Indus and Sutlej valleys It 
IS also fairly common in Gilgit. 


17. F. viverrina, Bennett; Blanford, Mam, Ind., 16, 

The Fishing Cat. 

Vexa.-^BanJnral, bdrdun,kkupya-bdgh, bdgh^ddsha, HlND.; Afac/i-bdo-rat 
Brng.} /liindun-diva, StNG. 

Habitat.—Found in marshy thickets, swamps, and tidal creeks whirh 
It affects mving to its fish-eating habits, in Bengal, probably Orissa and 
the Indo-Gangetic plain generally, extending as far as SiL. It is un¬ 
known in the Peninsula of India except on the Malabar coast wVIre^t 
occurs from Mangalore to Cape Comorin, but not. so far as is kn™. I 
the northward near Bombay. It also occurs in Ceylon Along "he 
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of the Himalaya it is met with as far west as Nepal* and ranges through¬ 
out Burma, Southern. China, and the Malay Peninsula* 

II.— Family VivERRioas* 

18. Viverra zibetha, Linn.: Blanfordy Mam. Ind., g6. Large Indian 

The Large Indian Civet. ... » Civet. 

V^vn.—Khatds, Hinh. ; Mach-hhondar, hngdosy ' 

Bhrin, Nepal Term; /»><»/«, Nepal; 

Lhpoha; Kyoung-myeiigt (horse-cat), Burm.; Langaloig, » 

Habitet-BengX Assam!' Burma, the Malay Peninsula, Smm. and 
Southern China. It extends south and south-west from Benga ^ Onssa 
and Chutia Nagpur, and probably sonie distance 

and to the northward into Sikkim and Nepal, ascending the Himalaya to 
a considerable elevation. 

19. V. civettina, Blyth : Blanfordy Mam. Ind., g8. 

The Malabar Civet-Cat. . , , , u 

Habitat.—This has been considered as one species with the above by 
several Indian writers, but Blanford remarks that as the area which it 
inhabits is separated from that of V. zibetha by a broad tract of country 
(there being no civet in the Central Provinces. Deccan, or Karnatik), it is 
probable that it is a distinct species. According to derdon, it is found 
throus^hout the Malabar coast, from Donawar to Cape Comorin, but 
may possibly extend further north. 

20. V. megaspila, Blyth \ Blanford^ Mam. Ind.^ gg. 

The Burmese Civet. 

Vem.—Kyoung‘1nveug,y^^'s.v^.^Musa1^-Jebat,J^^\^^ss. . 

Habitat — Burma, Malay Peninsula, Cochin China, and bumatra, 
recorded fron\ as far north as Prome. 

21. Viverricula malaccencis. Blyth; Blanford, Mam. Ind., 100. 

The Small Indian Civet. 

Vera. —Mashk-hilln, katas, kasturi (a name properly belonging to the 
musk-deer). Hind. ; Gandha gokal, gat^ 

Kol: Saiyar, bdg-myul, Nepal Taraij wnnjwr, Mar. ; 

ginhek, Kan.; Pdnagi pilli, Tkl. ; Uralawa, SlNG.; Koung-ka-do, 

BuRM.; Wa~young-kyonngd)youk^ Arakan. 

Habitat.—Found throughout India, except in Sind.the Panjab, and the 
western parts of Rdjputdna; also in Assam, Burma, Cevlon, Southern | 

China, the Malay Peninsula, Java, and some of the other Malay ; 

It is freauentlv kept in confinement by Natives, for the purpose of jielding 
civet an^ becomes perfectly tame. Several other species of the family I 
vIveridae exist, but the four above enumerated, especially the first and last, ■ 
are the commonest sources of commercial civet; the others are not of suffi- , 
dent economic interest to warrant giving an enumeration of them. | 

Peculiarities and Properties of the Indian Tiger, Cats and Civets. . 

Habits.—A ll the members of the family Felid/e are distinguished by ; 
their purely carnivorous habits, by their strength, activity, and, in certain . 
cases, W their ferocity. The smaller species are, perhaps, the fiercest and 
least tameable, especially F. bengalensis, F. chaus, F. lynx, and F. mar- 
morata. Of the larger species, F. pardus, the leopard, is, by universal 
consent, admitted to be the most courageous, and, when brought to bay, 
the most dangerous, but it, as well as the tiger, is rarely formidable 
unless when it has taken to man-eating. When it does so, it often beci>mes 
an even more fearful scourge than a mnn-eating tiger. Thus Sterndale, 
and also Forsyth (Highlands of Central India) relaio the history of I 
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a leopard near Seoni which, in two years before it was shot, is said to have 
killed two huixired human beings. Leopards, when large, frequently kill 
cattle, poneys, donkeys, and large deer, such as samhdr ; but the smaller 
animals have to content themselves with inferior prey. Thus Blanford 
writes, The leopard is absolutely without prejudice in the matter of food- 
all beasts, birds, and, I believe, reptiles, that are not too large to kill, or 
too small to catch, are the same to him : he will strike down an ox or bound 
upon a sparrow. If he has a predilection it is probably for dogs and 
jackals. He is a terrible foe to monkeys, and kills many of the hand- 
mans or langurs who inhabit the rocky hills in which he delights.” 

Great numbers of domestic animals are annually killed by tigers; in¬ 
deed, many of the latter appear to live entirely upon cattle. Forsyth, in 
his xwievesungHighlands of Central India^ states that tigers, as a rule, are 
entirely garrte-killers,during the more vigorous portion of their life; as they 
become older they grow more cunning, less afraid of man, and less able 
to find their prey amongst the swift big game, and naturally take to cattle¬ 
eating. From this stage many go on to that of the man-eater, “ a tiger 
who has got very fat and heavy, or very old, or who has been disabled 
by a wound, or a tigress who has had to bring up y^oung cubs where 
game is scarce,—all these take naturally to man, who is the easiest ani¬ 
mal of all to kill, as soon as failure with other prey brings on the pangs of 
hunger” (Forsyth). I'wo classes are distinguished by the shikaris of the 
Central Provinces as lodhia^hagh^ % game-eating tiger; tintia^bagh, a 
cattle-lifting tiger; a man-eater is generally an older and lighter coloured 
uniia high, A tiger that has once taken to man-eating, continues to live 
occasionally on the same prey, but, according to Blanford, it is the excep¬ 
tion for even man-eaters to confine themselves to human food. 

Tigresses with cubs are frequently very destructive to cattle, often 
quartering themselves in the neighbourhood of a village and feeding 
entirely on the herds within their reach. The tigress is said to be very 
destructive in such circumstances, partly in order to teach the young to kill 
their own prey ; while the young tigers, according to Forsyth, appear to kill 
as many as they can among a herd, merely from wanton pleasure in the 
exercise of their developing strength. The destruction of such a danger¬ 
ous animal has naturally been encouraged to the utmost by Government, 
w'hich for many years has awarded sums varying from R5 to R50, 
according to the ciistrict, for every head killed. Notwithstanding these 
endeavours, coupled with the large extent to which both tigers and leo¬ 
pards are shot for sport by Englishmen throughout the country, the annual 
destruction of life is still very considerable. 

The lion was at one time also very destructive, but for many years it 
has become so rare in India as to be hardly worthy of notice. It is .s.Vid 
to feed chiefly on deer, antelopes, wild pigs, cattle, horses, donkeys, 
and camels, and used formerly to kill many of the latter {Bliafor/i). 

Almost all the other members of the tribe are very destnictive to small 
gc.me, and when in the neighbourhood of man, to sheep, goats, and poul. 
try. In Tibet th^; lynx has the reputation of being extremely bloodthirsty 
and savape, a reputation \^hich is more than confirmed by Scully’s ob¬ 
servation that A pair of them killed six sheep in one night near Gilgit. 
The leopard cat is r.aid to be extremely destructive to poultry in South 
India; in Tibet and the inner Mimalaya the ounce carries off sheep, goats, 
and dogs from villages, and even hill poneys. but, it is said, to have never 
bean known to attack man. Two species, the hunting leopard or rhiia, 
and the ^.rai at. have long been employed in India 'o capture deer and 
othor game. I’he forme: ?s always captured when mature, since, accord¬ 
ing r^•l"h^ native shikiri, it never le irn^ to kill pr^'perly when captured 


T. 445 







miSTffy 



Products of India. 



Indian Tiger, Cats and Civets. {.J. Murray.) 


TIGERS, CATS, 

Civets. 


young. It is easily tamed, it!>°tit sta|monthUwmg reqm^ W 

ix™i7.o "b-rets 'yr.S'S 

petted, and tp become quite good-tempered even w , ^ p ^ hunt- 

and rubbing itself against its friends, ^sj:ats do ( neic^hbourhood 

ing purposes it is hooded and taken in a bullock cart to he 
of the antelope. When at the required ^/^tance (the game allo^ car^ 

to approach quite near, having no fear of ' leopard Uien^either 

is accustomed to), it is unhooded and . takes advantage 

rushes directly on its prey, or, if at a greater dista^c^ ^ffer to slalk the 
of any inequalities or other advantages the grou j y ^ 

rr„lHrur.nTru,r!. i;‘,.ns!'r.«i g 

snort is a very favourite one with Native princes in India, and, according 
to Abul FazI, was much patronised by the Emperor Akbar, m "’Hose dme 
the system of training these animals must have been carried to g _ p 
fectio^n Thiis tt is Itated that they were always a lowed to remain loose 
even towards evening, and yet made no attempt to escape. J^. 7 
divided into eight classes according to their value, each of ^ 

certain stated allowance of food, while the best had "b^°<;"ded saddle 
cloths,-Chains studded with jewels, and coarse blankets or Crushkani 

“'^r^e caSah'a much smaller animal, is tramed to ^^tch birds and 
small deer, gazelles, hares, or foxes. According to B'y^h, a ^vourde^sport 

™'y‘2^en or a dozen bX‘eTteflocr^n'uke flighty stat^ 

that their speed is, if possible, greater m proportion ’ 

ing leopard (Blanford). Like the chtta, these appeal to have been 
fafouritM of Akbar’s, for Abul FazI writes, “ Majest^y is very fond of 
using the plucky little animal for bunting purposes In 

would attack a>.are or a fox ; but now ,t kills black d^r It 

of meat daily. Each has -a separate keeper, who gets loo dam every 

*"°Fm —The skins of the larger species are much valued, and fetch a 
high prire^ Those of some of the swa'ler are remarkably bnautdul and 
much sought after, that of F. marmorata, the marbled cat of bikkim, being 

wS'tn m- .n » *'SmiJS yt“'H'.mii.m. 

certain localities a medicinal oi) is prepared ^ hn m efficacious 

Slates that leopard’s flesh is believed by the ^ 

remedy for epilepsy. The CLtws, rudimentary 

jSRS of the tiger have many fanciful properties altribiued to ‘i. .. 3^ .c 
Civet, the unctuous, highly odorous secretion from the ana ^ J 

several of the Vivefrida:, especially Viveira zibetha, and \ i 
rtialacceasis, is used to a con.siderable erttent in Indie, under ^ 
kusturiy ho b. for pei :rtmcr\ and for rncdicinal purmi.-co;. 
lant and aphrodisiac uroperties are ascribed toil, but proK^bl;. it f . ■ ^os 
110 special poweis i:i these respects, r^erdon states ihci Viveiricn v .lair.c- 
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censis is frequently kept by Natives for the purpose of yielding the secre¬ 
tion, and Waring, in the Pkarmacofxeia of Indiii, mentions an establish¬ 
ment at one time kept up at the expense of Government in which civets 
were specially reared. 

Food.—The Santals, Burman, and Malays, and several other aboriginal 
tribes, eat the flesh of the tiger and believe that it conveys with it the 
courage and sagacity < f the animal. In most cases they refuse to allow 
their women to eat it, probably because they consider them better without 
any high development of these characters. 

Domestic and Sacred—Tigers or representations of them are objects 
of adoration or propitiation amongst the aboriginal tribes of Central India, 
and many of the less enlightened hill people of the Himalaya. They 
consider the clavicles and claws to be powerful charms; in certain lo¬ 
calities the v^iskers are supposed to be a deadly poison, and are carefully 
burned off as soon as the animal is killed ; in others they^ are believed to 
endow the possessor with unlimited powers over the opposite sex. Amongst 
the Santals the most solemn oath is on a tiger’s skin, a circumstance 
which is, or at one time was, taken advantage of in the Courts of Justice. 
The claws are frequently mounted in silver or gold as bracelets, armlets, etc. 

TILIACORA, Coleb,; Gen.Pl.^l.yjO. 

Tiliacora racertiosa, Cokb.; JPL Br, !nd,y 99/ Menispermace;e. 

Syn. —T. PRATERNARIA, CUSPIDIPORM IS, ABNORMALIS & ACU.MINATA, 
; Me.MISPER.MUM acuminatum & R hDI atom, ; M. POI.Y- 

CAKPUM. Roxb.; COCCULUS ACU'^INATUS, Z> 6 ‘. / C. RADI.\TUS, DC.; C. 
POLYCAKPUS, Wall. 

Vern. -Karwanthf karrnutk, rangoCy bdga Hind. ; Tiltahoray 

iiliakonty 13 eng. ; Tiga mushadiy tige mitshidiy tige viushinly tige, 
tiwa mitshidiy naga mushiniy pdteruy pdta vent, kappa tigCy Tel. 

References.— Roxb,, Ft. Ind.y Ed. C.B.C.. 73d f Knr»y For. Ft. Burm.y /., 
S4 ; Brandisy For. FI,y to; Gamblcy Man. Timb.y ii ; Ellioty FI. Andhr.y 
€ 3 y 122. 146. i8i, 1S2; O'ShaughnessVy Beng. Dispens., 202; Dymttck, 
Ward city & Hooper. Pharmacog. Ind.y I. 64; Gaseiteersi—Mysore & 
Coorgy /., 5 < 5 ; F.-W. P.y IV'.ylxvii.; Agri.-Horii. Soc. Ind.y Journ. 
\Old Series), V., Set.. 6$ ; VI., 5. 

Habitat.—A large.H:hmbing shrub, found throughout Tropical India, 
from Bengal and Oudh to Orissa, the Konkdn, Ceyltm, and Singapur. 

Medicine.—Roxburgh informs us that the root, rubbed between stones 
and mixed with water, is given as a drink for the cure of venomous snake¬ 
bites, though the Natives confess that they^feve little belief in its virtues. 
Three kinds of mushadi are believed to be antidotes of this kind, by the 
Telingas, vis., mushade, Strychaos Nux vomica; naga-mushadi, Strychnos 
colubrina, and tiga mushadi, the plant now under consideration. Tlie 
writers of the Pharma cog rap hi a Indica remark,*^ It is bitter like others of 
the genus—Natural Orde*-,—there is only one species of Tiliacora), 
*‘and it is hardly necessary to say, no antidote to snake-ptjison.” 

Domestic.—I'he long fle.xible branches are used for thatching and 
basket-work iBrandh). 

TIMBERS, , 

Timber Trees of India. 

The quality of wood obtained from all the important timber trees of 
Tndia, has, as the reader must have observed, been ‘reaied of in para¬ 
graphs undei each species, headed Structure of the Wood, it was* pro¬ 
posed to give here a collective article in which all the irees pf any import¬ 
ance would have been enumerated, an article which would h.ave ser\'ed as 
a key 10 lliedescripli vf account.s scaffered throughout the Dictionary, and 
would also have proved of value in aiTa .ghig specimens for Museums, hut 
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Tin and Tin-ore. 


{j.Mvrray.) ^nd Tin ore. 


want of space has precluded the carrying out of this proposal. 1 he reader 
may however, have noticed that advantage has been taken of .such alpha- 
Telfcal headings a's Cabinet-work, Packing-cases, etc., to give lists of- tim¬ 
bers suitable for definite purposes. These lists, it is hoped, rnay be of 
value in referring any one, desiring the information, to the detailed accounts 
of Indian Timbers giveii under the scientific names 

the wood is derived-see Agricultural Implements, Vol. & 

Ship-building, Vol. I., 460; Bows & Arrows, Vol. I., 518, Boxwood, 
Substitutes for -, Vol. I., 518! Bridges, Vol. I., 535; Cabinet-work, 
Furniture & General Carpentery, Vol. II., i; Canoes, Dug-outs, 1 roughs, 
Water-pipes, Drinking-cups, &c., Vol. II., 12O; Cart & Carrtage-build- 
ing, Vol. II., 183; Carving, Fancy-work, Images, etc., Vol. II.. 212, 
Charcoal Vol. 11 ., 264; Combs, Fans, Brush-backs, etc., Vol. > 5*5 . 
Dandy, Banghi, & Palankin-poles, Vol ill., 19; Fuel & Firewood. Vol. 
III. 4=2; Gun-stocks & Gun-carriages, Vol. ly., 189; House-building, 
Vol.' IV.. 300; Paching-Cases, Yol. VI., Pt. II., i. Pea-stakes, P^- 
houses. Wattle, etc., Vol. VI., Pt. H.. 123; Pounders & Presses, Vol. 
VI., Pt. I., 333i Saw-mills, Vol. v I., Pt. 11 ., 483; Sleepers, Vol. V I , 
Pt. III., 232; Tinder 5c Gun-matches, Vol. \T., Pt. IV., 62; Tools & 
Tool handies, Vol. IV., Pt. 70; Walking Sticks, Vol, VI., Pt. IV., 298; 
Wattle, Vol. VI., Pt. IV., 300; Well-curbs, Vol. VI., Pt. IV., 301: 
Wheels, Vol. Vl., Pt., IV., 307. 

TIN, Ball, in Man, GeoL of Ind., Ill, {Economic), j/j. 

Tin is said to be occasionally found native, or in the metallic, state; as the 
sulphide—stannite — it also rarely occurs. I'he only ore know’n to exist in abun¬ 
dance is the dentoxide or cassiterite, commonly known as tinstone.’* ,1 h'S 
mineral, when purv, contains about 78 per cent, of the metal. Within the limits 
of peninsular India tin-stone ha.s been rarely found, but in the southern poition 
of the Tenasserim ptovinces of Burma it foims extensive and valuable deposits, 
and constitutes the greatest mineral wealth of the region. 

Tin, and Tin ore, Mal/c/ in Man, GeoL Ind,, IV, (Mineralogy), 


TIMBER. 


460 


Peks. 

References. mi Mat. Jnd., /., Bul/onr, Cyclop, hid., HI., SSg; 
Forbes Watsotij Indust. Survey, II., 409 ; Baden Powell, Pb. Pr., to, 
Tos ; Linschoten. Voyage to the Kmi Indies, I., 104, t2p; V. C.Putt, 
Mat, Med. Hind.,6H ; Irvine, Mat. Med., Patna, ^O; Mason, Burma 
& Its Pcot'l.u 73 'f; Bombay A Jr.i. kept., SjS, 376; Gu- Iteers :— 
Homhpy, IV., VIII., 262; Delhi, t2Q, 131; Burma Gold, Pro¬ 

ceedings, RcTcnuc Branch, August 188J, Nos. r and 4 B; also matiy 
passages in the publications of the Geological Survey, and the A. i a tic 
S.iclety, for an enumeration of which the reader is refern d to the autho- 
ritii's quoted by Ball and Mvllci, l.l.e. 

Occurrence.— Traces/3f tin ore have been ob.served in a few places 
in peninsular India, but generally merely in sufficient quantity to afford 
mineralogical specimens. In Bengal tin-stone has been found in ':.\vo loca¬ 
lities in the district of Hazaribagh—at Nurgo or Nurunga, and at Simratari, 
wc t ..f Pihra Tin ore at the former locality occurred in three or lour 
hjndcular beds or nests in gneiss rock, Th( right to mine was obtained in 
•807, fi ,ni the Raja of Palgunj, on an annual payment of KjjOOO, a inir.e 
w i^opcned and snirltiny was Cfimmcnced. But at a depth of ?o yards the 
nesR were found ti. bo thinning out the rock became h.nrder aud water 
troubkrsome, and ihe eiuerprl<e was abandtyned. The depo.-ft at Simra¬ 
tari \s more of m neraiogical than of practical inlore.st. In Hornb.Tv, traces 
of tin-stone have boon found bi\e, rci il^orc in the Dhrrwo Pistrici, ami .?t 
Jambiigiiora in Gujroo Rumenrs also exist of tin being obiainod in fhr 
Buslar S':alo of iho ; enina! Provinces, but have not oecn cordirmto; bv 
any discf very of ibc ore. 

ill cerbT: parts of the aR'nv rr > 
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the former country. Mr. Oyham {Select Records Govt, of Ind,, X., ^6) 
describes the occurrence of theore in this region as followsThe greatest 
mineral wealth of the southern portion of the Tenasserini provinces con¬ 
sists in the extensive and valuable deposits of tin-ore which they contain. 
In the granite of the central dividing range, which separates these prov¬ 
inces from Siam, and more especially (so far as my opportunities for ex¬ 
amination extended) towards the outer edge of this granite^ or near its 
junction with the highly metamorphosed slates with which it comes into 
contact, tin-stone is an essential ingredient in the mass of rock, occurring, 
disseminated through the granite, in small crystals, similarly arranged to the 
quartz and felspar of the rock, and in some cases, as at Kahan hill near Mer- 
gui, veins of granite cut through and traverse the more recent (s/t:. older)?* 
—rocks, and contain large and abundant crystals of tin-stone” {Quoted from 
Mallety Mineralogy»loc. cit.). The deposits for which Tenasserim is famous 
are situated from the neighbourhood of Y6j’n the Amherst District, south¬ 
wards at intervals to Maleewoon, in the extreme south of Mergui. Through¬ 
out this tract ore, derived by degradation from the deposits in the rocks above 
described, may be found in the sand of the beds of nearly every stream ; in¬ 
deed, not only does it occur in this form, but through large tracts it actually 
impregnates the soil. Owing to the density of the vegetation on the granitic 
hills, they have never been thoroughly explored for lodes or veins, and there¬ 
fore it is not known whether the ore may occur locally segregated from the 
general mass of the rock. The Natives have always confined themselves 
to working the stream tin, w'hich is easily obtained and is generally of 
great purity. In certain localities wolfram occurs in association with the 
stream tin, thus decreasing the value of the ore, and that of the metal pro¬ 
duced from it (Ball). 

Ball mentions the following localities as specially noticed by various 
writers: — 

Amherst and Tavoy Districts. quantities of tin are believed to 

have been formerly manufactured in Tavoy, since the traveller Ralph Fitch 
records that in 1586 the whole of India was supplied with tin from the 
‘island of Tair.’ At present the collection of tin, if practised at all, is only 
on a very small scale Tin-stone has been reported by English writers 
from the river Kallee Ung, lat. 14° 48', long. q8° 10', to the south of Y 4 ; 
from the various streams which empty themselves into the Henzai basin 
from the south, through the Oung-beng-quin, and from Myit-ta. In the latter 
locality the streams containing the metal run into the basin of the Upper 
Tenesserim river. The ore is stated to occur both in the alluvium, 
and in the granitic detritus from the hills, and is apparently rather abun¬ 
dant in some places. It was worked in former times by the Burmans, 
and some old pits are as much as 40 feet deep. Oaptain Low, in his 
History of Tenasserim, mentions mines and smelting works .at Bubein- 
chaung near Ke-up-poch, which werejpeing worked in 1825, also deserted 
at Nayedaung, and Shenze near Kaleaung and Kamanula, one day's 
journey to the north of Ke-up-poch. These mines were, at one time, 
workeiS during four months of the year, gave employment to four hundred 
men. and yielded a revenue probably not exceeding 1,500 tickals. 

4/-'Stream-tin occurs in numerous localities in this district, and, 
in a few instances, tin-stone has b '.‘r; found situ. Mr. Fryar, who visit¬ 
ed the principal works in 1871. states that they may be enumerated under 
cloven heads as follow.? :—(il P.ilouk. -This place was alluded to in a com¬ 
munication made to the Asiatic Society as early as 1829, which it was 
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stated, on the authority of some Chinese who had visited the locality, that 
the ore was of ,a superior description. In three tributaries of the jPalouk 
river, named Koosheelo, Walach, and Natheechoung', i8 miles from the 
village of Palouk, Mr. Fryar found an abundant supply of stream-tin in 
what he considered to be profitable quantity. There are no worijngs 
there at present, owing, it is said, to the dearth^ of inhabitants. (2) 
Mergui. —A bed of quart^ose tin in the island on which this town is built 
contains stream-tin in small quantity, which used formerly to be worked. 
(3) King’s Island.— Stream-tin was found by Mr. Fryar in the bed of the 
kitan river near the sea; he believes a large quantity to be obtainable 
from this locality. (4) Theandaw.—This river, a tributary of the Great 
Tenasserim, was considered by Captain Tremenhere to be one of the 
richest sources of tin in the whole district. Many old pits exist in its vici¬ 
nity, which all appear to have been abandoned. (5) Thawbawlcek river. 
— In this river, a secondary tributary of the Little Tenasserim, there are, 
and have been for many years, somehat extensive washings for stream-tin. 
Mr. Fryar mentions two other localities in the neighbourhood, Belamo and 
Seboopela, in which »)re is or was formerly obtained. The tin-workers at 
the last-mentioned place earned as much as Rj a day. Captain Tre¬ 
menhere mentions another locality, Zahmon, in the Nunklai District, 
where ore of a dark colour and inferior qiiality, owing to the presence of 
wolfram, is obtained. (6) Yagnan.—-This locality is 70 miles south of 
Mergui, Tin washings exist some 2 or 3 miles up the river, and are 
worked during the rain by twelve washers, who are said to earn an average 
amount pf Rioo each, during the season. (7) Bopyng.—Is 30 miles 
round the coast, south from Gagnay; the village is 10 miles up the river, 
and the principal washings 5 miles further up. At the time of Mr. Fryar’s 
visit there were four Chinese and three Shan employers of labour, one of whom 
owned a small furnace. The labourers received from Rio to 15 a month, 
and a good workman could obtain 7*31!) of ore by washing in a day. A 
sample of ore, seen by Mr. Fryar, brought from a hill several miles further 
inland, led him to conclude that an actual lode might exist in the hills. 
<8) Kalathooree,—A locality 30 miles by the cart from Bopyng. There are 
thirteen separate washings, but not more than fifteen men are employed. 
When Mr. Fryar visited it the indust^ had fallen off probably owing to a 
diminution in the supply of ore. (9) (Jhoung Tanoung.—A place 4 miles 
south from the Kala Thooree estuary; the washings are situated some 8 
to 10 miles up the river. Mr. Fryar stales that all the labourers employed, 
averaging a dozen, were Chinese, and that the outturn in one year was 
between 4 and 5 tons of tin pig which was sent to the Mergui market. He I 
estimated the cost of producing a ton at ;^6o. ^^98-14 was received for ihat 
amount at Mergui, and the profit was therefore 438-14 per ton. The 
smelling furnace, which is probably similar to that in other loc alities, is 
described as follows It is built of clay, strengthened and supported by 
iron bars, which are bound to the clay by means of iron hoops. The blast 
is produced by means of a long wooden cylinder containing a piston 
which is moved backwards and forwards by manual labour. The tap¬ 
ping bole is permanently open, and the molten tin is accumulated in a 
well, till there is sufficient to ladle out and cast into a pig. For each 10;; 
of metal, 1*9 to 2 Ions of tin-stone are required, since the percentage ob 
lained varies between 52 and 68 per cent. One such furnca e. worked by 
six men, produrcs 4c.on) of tin in the 24 hours. The slag- are paased 
through six times before being thrown away. (lo) Pokchan — is 1 village ' 
situated aboiii ,;o miles up die river of the same name. The sand | 
is ol>tained at a place three dnvs* journey from the sixty men | 

Hi j employed, and all is sent iho :urnace at Ma-loc won (the next de- I 
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Ston on'“h«'o 5 |o.iJ.ideol th. riw. Tl.e s..id i. brougM o» dephaaB 
fmnV the stream a day’s iourney off, and 2,000 men are said to be employ- 
id This locality wa^ visited by Dr. Oldham, who was greatly impressed 
“ h the system adopted by the proprietor or Governor, an old Chinaman. 
Ivervthini connecte5 with the works being conducted in the most order y 
fashmn. Iti) Ma-lce.won.-A village situated on a tributary of the Pak-, 
chan river the most southern locality in Tenasserim in which tin is worked 
The princ pal washing is 8 miles from the village, where the river-b^ 
isTooTeet wide. The tin-bearing stratum, from 15 to 27 feet beneath the 
Surface, is only itself 2 feet thick, but is very valuable. Between the 
vcarT.860 and 1870 the annual rent for these works charged 1 ^ Govern¬ 
ment was f2Ti. About the year 1873 the township was leased to a firm of 
Rangoon Merchants for a term of 3° W onginally at the rate of a 
ground-rent of £ i .000 per annum, which, however, merged into a royalty of 
7Derccnt. Though it is stated that besides the abundant supply of stream 
tin veins of ore were discovered and opened in the hills, yet the lease was 
abandoned in 1877. as the expenditure had exceeded the outturn by a 

large amount. The Chinese again reinstalled themselves with from 8o to 

loo workers. -w u 

The above information has been condensed from the compilation by 
Ball, published in 1880. Since then very little appears to have been done 
in furthering the industry, and the failure of ihe attempts by Messrs. Steel 

• & Co., appears to have prevented any renewal of British enterprise in 

this direction. , 1 . c o 

f In i88i a correspondence took place between the Government or Burma 

‘ and the Government of India, in which it was recommended by the fornier 
I that the duty or royalty of 4 per cent, on all tin smelted or otherwise 
^ made marketable, which had been enforced since 1873* should be removed. 

! It was urged that this condition had an adverse effect on the tin-mining in- 

I dustry, and that the royalty obtained had varied from Ri,373 to R700, a 

sum too insignificant to be worthy of consideration. A report from the 
^ Depur- Commissioned of Merj^ui was forwarded, in which it was demon- 
I strated' that the main difficulties to be contended against in expanding the 
industry werej—fi) want of communication, (2) want of labour, (3) thediffi- 
! cully and expense of obtaining supplies, and (4) the great fall in the 
i ket value of the metal from ^130 per ton in 1872 to ^73 in 1877. Ihe 
I advantage of opening free access to and encouraging Chinese immigration 

* was also insisted on. In Upper Burma depo.sits of ore, or stream-tin, may 
1 doubtless be found in considerable quantity, as the mineral resources of the 
I country are completely explored and opened out. Ore is said to have been 

f.mnd in the Shkn .;ountrv, south-east of M^dalay, in the Karenin hi Is 
1 bfM ween the Sitang and Salwin, and in thf T>)ung-ngu district ; and ^ 

I lUrens .are said to work the ore at Kah-ma^v’-pew. The total piod iclion 
i of tin ores in India during 1889 is said to have been 970 cwt.. 'a'>'ed at 
I rs35,673, all of which was obtained in Burma {Statement on Minerals, 

i Dye. -1 in is a highly important metal in dyeing as practised in Europe, 

■ bnt ip this respect is apparently unknown to the Natives of India. It is 
; employr - as a mordant in three different states of chemical composition— 
iT'.iVi. lv, as the protoxide, the sesquioxide, and the peroxide or their err- 
i respondinn chlosides. Generally speaking, the proto-s.alts are applied to 
j woo! the persalts t.o cotton, and the sesqui-sa'ts, the consumption of which 
! is more limited, are used in certain ca es to noth .ibres. 1 he compounds 
^ in which t'li piavs the pai t of in acid, cuch as tiiC stanniv ', aivi stam.a.cs, 
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Properties and uses of Tin. {J. Murray ) 


are almost exclusively restricted to cotton dyeing and printing {CrookeSt 
Handbook nf Dyeing, 51 g), . . 

Medicine.—Tin has been known in India from a very remote period, 
and earlv held an important place in Sanskrit Materia Medica, being 
mentioned by Susruta. The supply was probably obtained “ Om Bui nia, 
or from some of the tin-producing islands of the Malay Archipelago, be¬ 
tween which and India a trade must have existed in very ancient times. 
Tin, like most of the other metals is used primarily in the metallic state, 
but is subjected to a complicated process of so-called purification which 
reduces it to the state of an impure oxide. To accomplish this it is melted, 
and the molten metal is poured into the milky juice of Calotropis gig^tea 
xark^i). It is then re-melted in an iron cup, one-fourth of its weight o. 
yavakshdra (impure carbonate of potash), and powdered tamarind husks are 
added, and the whole is agitated with an iron rod till the mass becomes 
reduced to a fine powder. It is. then washed in cold water and dried oyer 
a gentle fire. The resulting product is a greyish white powder consisting 
chemically of oxide of tin with some impurities. It is chiefly valued as a 
remedy in urinary disorders, and may be given in 4-grain doses every 
morning with honey, or one of many elaborate compound preparations 
may be employed. The reader desiring further information regarding 
these is referred to U. C. Dutt’s Materia Medica of the ' Hindus^ from 
which the above information has been condensed. 

Ainslie informs us that Muhammadan physicians prescribe “powder of 
tin” as an anthelminiic, in doses of 5i or 5ii, mixed with honey, on two or 
three successive mornings. He quotes Dr. Good as mentioning a case in 
which a tape-worm was expelled by means of a dose of tin filings and jalap, 
but he remarks that he does not know of the metal ever being used in 
Native practice in the South of India, Irvine {Materia Medica of Patna, 50) 
states that the oxide is employed as a tonic and aphrodisiac. Surgeon- 
Major Robb, in a note to the Editor, mentions that the same preparation 
is administered as a remedy for chest affections. 

Industrial Uses.—The metal is employed by the Natives of India for 
making bright toys and imitation jewellery, as well as for tinning cop¬ 
per vessels; it is also beaten out into leaf or thinfoil, and used for a silver 
paint. The industr}- of tin-plating is a large and fairly prosperous one, as 
all Muhammadans, Christians and I 'drsis, and certain classes of Hindus 
employ tin-plated vessels extensively. Copper vessels to be safely free 
from poisonous deposits must be tinned or kalaied once a month, thus 
affording constant employment to a large number of workmen, qaVaigar 
or kalaigar, who are all Muhammadans. In Northern India, vessels 
which are tinned for the first time are boiled in a solution of alum, verdi¬ 
gris, sulphate of copper and .sal ammoniac. On all subsequent cKcasions 
they are coated with tin without any previous preparation save that •)[ re- | 
moving the old kalai by scrubbing the \’C9sel with ground kankar. Tin I 
reduced to powder is.mixed with sal ammoniac and applied by means (.‘fa 
piece of cotton, the vessel being heated on a charcoal fire. It is then j 
polished with sand and ashes. 

Trade.—The trade in tin is comparatively unimportant, and consists 
for the greater part of imports from foreign countries. During the past 
fifteen years these h.ave averaged ; for the quinquennial period ending 
i87()-?o, 35 .. 59 i cwls., valued at Ri6,45,547; for that ending *884-85, ‘ 
30,£63 cwts., valued at R/1,64,551 ; and for that ending 1889-90, 33,931 
cwt., valued R23,98,132. Notwithstanding^ this slight falling < 4 ? in the 

overage for V.I,,J five years, tire impojts in < were big] 1, 'tiz., 

39,841 cwl., valued at R 28,43..v> 7 . t he Countries from which these .sup- j 
plies were drawn, and the riiuix taken bvmch iiiqiu!ti:.g Fre.hucrfcy 
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or Province in the trade during the year are shewn as follows by Mr# 
O’Conor : — 


Countries whence 
imported. 

Ofuantifies. 

Value. 

Share taken bv each Presidency 

OR Province. 

Presidency or 
Province. 

Quantities. 

Value. 

United Kingdom 
China—Hong-Kong . 
Straits Settlements . 
Other Countries 

Cwt. 

1,032 

34 

38,770 

5 

R 

76,346 

3,420 

27,65,429 

332 

Bengal . 
Bombay , 

Sindh 

Madras , . 

Burma . 

Cwt. 

22,592 

14,010 

J3 

2,824 

402 

R 

16,46,888 

9,65,3 **5 

1,318 

2,03,780 

28,326 

Total . 

39>84I 

28,45,527 

Total . 

39,841 

28,45,527 


In addition to the above a small quantity is annually imported for 
Government purposes. During the five years ending 1879-80, this 
amounted to 477 cwt., valued at R 14,284 ; during a similar period ending 
1884-85, the average fell to 234 cwt., valued at 626,555; while during the 
past five years it was 271 cwt, valued at R28,873. The largest imports 
were during the year of minimum price, vie., 1878-79, when they amounted 
to 1,088 cwt., valued at R39,798. A small proportion of the general im¬ 
ports are re-exported, chiefly from Bombay to Persia and Turkey in Asia*. 
'Hie average of re-exports during the quinquennial period ending 187Q-80 
was 1,758 cwt., valued at R75,984; during that ending 1884-85, 2,130 cwt.^ 
valued at R 1,23,134; and during the past five years, 2,814 cwt., valued at 
R2,oi,987. 

The exports of Indian tin are very unimportant, but show a slight in¬ 
crease. During the same three quinquennial periods for vyhich figures are 
detailed above, the averages were, 1875-76 to 1879-80, 2-,6 cwt., valued at 
R8,093 ; 1880-81 to 1884-85, 299 cwt., valued at Ri5,424; 1885-86 to* 
1889-90, 479 cwt., valued at 628,340. During the past year, 1889-90, the 
exports of Indian tin rose to 675 cwt., valued at 637,016, the largest re¬ 
corded. The trade is entirely between Burma and the Straits Settlementsw 
No figures can be given for the internal trade of India itself. 
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TINDER. 

Tinder and Gun-matches. Substances used for— 

Anaphalis contorta, Hook.f.; Composit.®; FI. Br. Ind., III., 284 ijhula, 
bokla, fu/ti, Pb.) ; used for tinder and moxas on the Sutlej {Stew¬ 
art). It is not otherwise of economic value. 

Bombax malabaricura, DC. ,* MalvaCe® ; Vol. I., 489, 492- 

Borassus flabelliformis, Linn.; Palm®; VoI. I., 495. The light brown 
cotlon-likc substance from the base of the fronds is used for a tinder. 

Butea frondosa, Roxb.; Lbguminos® ; Vol. 1 ., 51 ; the fibre from the 
root-bark. 

Gamers dung, Vol. II., 50. 

Caryota ureas, Linn.; Palm®; Vol. II., 206; the cotton-like substance 
similar to that of Borassus. 

Cocos nucifera, Liyin, ; Palm®; Vol. II., 415; the tomentum at the base 
of the leaf. 

Cordia Myxo, Linn ; Boragink® ; Vol II., 564. = 
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Substance used for Tinder. (y. Murray.) 


Cousinia sp., Stewart, Pb, PL, 125; CoMPOSiTiE {Krite triitsa, bush 
tsuk, itise, Pb.) ; the leaves. 

Echinops niveus, IPa//. ; Composite ; FL. Br. Ind.^ III., 359 {Brugh 
laura brush, bush, tso, pur-cho-bachd, Pb.) ; the leaves are used in ihe 
Panjdb (Stewart). 

Gerbera lanug-inosa, Benth. ; Composite® ; Vol. III., 490. 

Gnaphalium luteo-albuip, Linn.; Compositje; Vol. III., 517. 

Nannorhops Ritchieana, H. \Wendl.; Palm.® ; Vol. V., 317. 

Populus euphratica, Oliv.; Salicineas ; Vol. VI., 327. 

Sarabucus Ebulus, Lhin. ; Caprifoliacete ; Vol. VI., Pt. II., 453. 

Ulmus Wallichiana, Planch.; Urticace.® ; Vol. VI., Pt. IV. 

Tinkalj see Borax, Vol. 1., 504-511. 


TINOSPORA, Miers ; Gen. PI., p6o. 


[/. jSj , 486 ; Menispekmaceje. 

Tinospora cordifolia, Miers ; FI. Br. Ind., /., 97/ Wight, Ic., 

Syn.—T. PALMINKRVIS, Miers ; CoCCULUS cordifolius, DC. / C. ver¬ 
rucosus, Wall.; C. convolvulacrus, DC.; Menispermum cordi* 

FOLIUM, Willd. 

Vem. — Gurach, gUrcha, giloe, gulanchd, guUhel, txUa.ci^palo, stii-gila, 
satte-g^i^i ^oo\.^ghlanchd-ki-‘jar. Hind. ; Gulanchd, gurach, giloo, 
nim-giloi gadancha, extract=*^flM, vooi^gidanchd-kt-jar, Benq. j 
Gidancha. Uriya ; Gurjo, Sikkim j Garjo, Nepal; Gulancha, gur- 
cha ^xiT2iCi=^gulancha, giloi, KumaoN ; Ba.ik=^bekh-gill6, Kashmir; 
Cilo~gularich, gakhtni haiyat, gilo, garum, garham, baiindu, extract* 
pnlo, sat-gilo, Pb. ; Extract=^fl/o, sut-gilo, Sind ; GulwH, C. P. ; 
Gulnaail, g^loe, gharol, giroli, Bomb.; Gula-vdli, gulavela, gul'xail, 
guloc, gharol, Mar. ; Cado, gulvdl, galo, Guz. ; Cdlrcail, gul-bdl, 
gulo, ex tract sat-gilo, guld'/l kd-sat. xooi^gul-Odl-lit~Jur, Dec. ; 

Shindil-kodi, cxtt3.ct^shindi!'shakkarai, root—skindil^ kodi-vdr, Tam. ; 
Tippadige, guldchi, guduchi, guricho, manapdla, tippatingai, extract 
r=:tippadige'Sattu, TOot=>tippa-tdge~vdru, Tel. ; Ajnrita'balli, amrnta 
balli, Kan. ; AmtHta valli, citamcrdu, avtrula, chiln mruta, Malay. ; 
Sinaa-manne, singo^mond, Bukm. ; Rassakinda, gnluchi. Sing. ; 
Amritycl, amritwel, Goa ; Guduchi, amrita, amurta, soma valli, 
Sans.; Gild, cKtr^kct^satte-gild, Arab.; GuUbel, extract* stategilo. 


Pbks. 


References.— Ed.C.B.C., 73T, j 34 ; Voigt, Hort. Sub. 
Cnl 13 o Brandis, For. FL, 8 ; Kura, For. FI. Burm., /., 53 ; Gamble, 
Man Timt. Th.>,o:tes. En. Ceyion. PI., ii; Data. & Gibs., 

Bomb FI 5 > Stt-Toarl, Pb. PL, 6 ; Elliot, FL Andhr., 57, 63, ni, 182; 
Rheede Hort. MaL, VJI., t. 2i ; Pharm. Ind., 9, 435; Ainslir, Mat. 
r,td n 377 ; O'Shaughnessy, Bong. Dispens., igS ; Moodeen Sheriff, 
Sudb Pharm. Hid., 244; U. C. Diitt, Mat. Med. Hind.. /05. 2^^; 
o/mock.Mat. Med. W. Ind., 2nd Ed , 30 ; feming, Med. P}. & Drugs 
Jin As. Res,, XI., nt ; ^uck, & Manb., Pharmacog., 3 o ; Beni. 
Bf Trim Med. PE, t. 12 ; Murray, PI. & Drugs, Stnd, 37 ; « 

Sheriff. Mai. Med. S. Ind.Hn MSS.),g ; Dyinoek, Warden & lla^. r, 
Pharmacog. Ind.,I., U tMeji. Topog., A]mtr, rfi ; hpnnc, Mai. Med. 
Patna 74, 75; Trans., Med. & Phys.boc., Bomb. {New Seru-s), No. 
4 , J5I; Cat., Baroda Durbar, Col. & Ind. Exkib., 175; Atkinson, 
Hm. Disi.y 804, 753 ; Drury, V. PL, 427 ; Lisboa, U. PL Bomb., 261 ; 


Mysore df Coorg, /., 65 ; Bombay, V., 23 ; Vl,, 15 ; KVI., 3j3 : N.’.W, 
P., /., 78 ; JV., Ixvii. ; Orixsa, If., 6S ; Mnntgamery, 20 ; Agri.^llorH. 
Soc. Ind.: — yourn. iOIJ Series), IV., 220; IX., 401 ; Berios), 

V., Pro., 48 ; Agri-Horti. Soe., Par\;ub, Select Papers to 1862; Ir.d. 
Forester XII., App., 5 . 
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Medicinal Properties of Gulancha. 
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Kabitat. — A climbing shrub found throughout Tropical India from 
Kumaon to Assam and Burma, and from Behar and the Konkan to the 
Karnatic and Ceylon. 

Fibre. — The serial roots are used for tying bundles {Dymock), 

Medicine. — The stem, leaves, root, and a watery extract of this 
plant have long been valued in Hindu medicine. The entire plant is 
regarded as a valuable alterative and tonic, and is u.sed in general debi- 
lity, fever, jaundice, skin diseases, rheumatism, urinary diseases, dyspep¬ 
sia, &c. Ic enters into the composition of many elaborate prescriptions 
by Ohakradatta and other Sanskrit writers, most of which contain many 
other more or less powerful medicines. For a description of the most 
important of these the reader is referred to U. C. Dutt’s Mat. Med, Hindus, 
The plant early attracted the notice of European physicians in India. 
Fleming remarked on its use as a febrifuge, and as a tonic in gout; 
Ainslie described the root as a powerful emetic, and as a popular remedy 
for snake-bite, and Taylor states that the watery extract was, in his time, 
administered for leprosy. A little later, a paper was published on the sub¬ 
ject by Dewan Ramkamal Sen, in which he described the method of 
preparing the extract, also a decoction of the stem, root and leaves. 
O Shaughnessy states the extract was found to be a very useful tonic in 
several trials made at the Calcutta College Hospital, though decided 
febrifuge effects could scarcely be attributed to it. The dccociicm or cold 
infusion he described as of very great utility in the treatment of several 
cases of chronic rheumatism, and of secondary syphilis, its action being 
decidedly diuretic and tonic in a very high degree. 

Gulancha was accordingly admitted to the Bengal Pharmncopceta of 
1844 and the Indian PharmacopLeia of 1868. In the latter a tincture, 
infusion, and watery extract (which correspond to the palo of the Natives) 
are officinal. Waring corroborates O’Shaughnessy’s statements regard¬ 
ing its greater value as a tonic than as an antiperiod ic. In Native 
practice it is valued as a tonic and alterative, antiperiodic and aphro¬ 
disiac. “ The fresh plant is said to be more efficient than the dry; it is 
taken with milk in rheumatism, acidity of the urine and dyspepsia. The 
JUICE with pakhanbed and honey is given in gonorrhoea, and is an ingre¬ 
dient in paushtiks, given in phthisis. In Guzerat a necklace called Ka- 
nrald-ni-jndld (jaundice necklace) made of small pieces of the stern, is 
supposed to cure that disease*" {Pharmacog, Ind,). Moodeen Sheriff 
considers the drug alterative, tonic, and antipyretic, and states that the 
root and stem, but especially the extract, are useful in slight cases of 
fevers, in secondary s3mhilis .and rheumatism, jaundice, general debility 
after long-standing sickne.ss, and splenic affections. He suggests that 
one or other of the officinal preparations might be substituted for quinine, 
James* powder, potassic iodide and sarsaparilla. His remarks in the para¬ 
graph of Special Opinions below are interesting arid worthy of attention. 
From all obtainable evidence there appears to be little doubt of the valuable 
tonic and alterative properties of the drug; whether it is in reality anti- 
periodic or antipyretic is on the other hand doubtful. It has never come 
into general use in European practice, nor docs it even appear to have 
attracted much attention out of India. In 1884, however, it again formed 
the subject of investigation and was reintroduced to the notice of the 
profession in Europe, as a specific tonic, antiperiodic, and diuretic. 

Chemk l, Co mi ostion. —The extract called palo and sat-i'galoe is 
sinipl v starch, which, tlmugh not having ficen washed, retains sr^me bitter- 
ne^ c ; that sold in the baz.ars is usually nothing but common starch. I’he 
. cn. has been e.ca!nincd by Flucklgeh (1884) by boiling it with alcohol 
and a Tutle liydrale of calcium, the alcohol was tl>cn evaporated and the 
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residue extracted by means of chloroform. The latter liquid was 
to contain an alkaloid in very small quantity; on evaporating it and dis¬ 
solving the residues by means of acidulated water, a solution was obtained, 
which proved to contain merely a trace of berhertn. The alcoholic extract, 
after it had been exhausted by chloroform as above stated, was dissolved 
in boiling water and precipitated by tannic acid, avoiding an excess oi the 
acid. The deposit thus obtained was mixed with carbonate of lead, dried 
and exhausted with alcohol, which, on evaporation, yielded the bi cr 
principle. By boiling this bitter principle with dilute sulphuric Jicid, 
sugar was produced, and it lost its bitterness. Neither the e>n^gioal i er 
principle nor the product derived from it could be crystallised \rniv ma- 

^Vrade.—T he stem and extract can be obtained in allbazdrs. The for¬ 
mer costs wholesale RiJ per maund {Moodeen Sheriff), R2J per burat 
maund of 37ift {Dymock); retail about 2 annas per fl). watery ex¬ 

tract fetches R30 per maund \vhoIesaIe, RiJ per seer retail {Moodeen 
Sheriff). The average annual export of the extract from the Kumdon 
forests is said to be about 2 maunas. The root is not generally obtain¬ 
able in the bazdr, but can be procured without difficulty at the ctist of j 
collection. 

Special Opinions. —§ There is a general belief amongst the Muham¬ 
madans of India that the Gul-bil growing on a Margosa tree is more 
efficacious as a medicine than that which may be found on other kinds of 
trees, hedges, etc., and they, therefore, cultivate the plant in their own 
houses and gardens, and make it run over Melia Azadirachta. The 
watery extract of the plant {Satte-gilo or palh) is greatly used as a remedy 
in fevers, and is called * Indian Quinine’ by some Hakims. This is, of 
course, a great exaggeration of its value, but there is no doubt that it is a ' 
very useful drug, especially in some very obstinate, low', and long standing 
remittent and typhoid fevers. Its action is generally more satisiariory 
when employed in combination with other drugs of similar medicinal pro¬ 
perties. Allhough it is not a costly drug, yet it is generally substituted 
by, or adulterated w'ith, many cheaper substances in the bazdrs of India, 
30 much so, that out of llie seven sjiecimens I have received from differ¬ 
ent places, including Calcutta, Hyderabad, and Lucknowy none is found ‘ 
to be genuine. They are all very bitter and of various colour ; whereas [ 
the real Satte-gilo is either tasteless or slightly bitterish in taste, white in j 
colour, if it is prepared from the roots of T. cordifolia, and greenish white 1 
or greenish browm, if from the stems. T occurs in powder or lr> isc and 
flat cake-like pieces. It is prepared easily, by cutting the fresh stem into 
small pieces, w hich are bruised in a stone or wooden mortar and soaked 
in water from six to twelve hours. The mass is then rubbed, fiimrc red, 
and separated from the fluid by straining the latter through doth. Fhe 
fluid being evaporated to dryness in the sun, the residue is the SotU-^jlj. j 
The last process is generally repeated several limes with a viev^ to make 
the drug whiter, but such repetitions, in mj^ opinion, are not only imnrces* j 
sary, but detrimental to its effects. The thicker thQ gul^hSl or its root is, 
the better for the preparation of the Saiie^gilo, and the plant is know^' m 
S'ii ain sometimes the thickness of a man’s arm. A transverse sectii.n oi i 
l! e stem and root shows the wood t:* consists of a very porous t’^suf. j 
traversed by conspicuous medullary rays, w itFi nr without concentric zones, j 
Fl ^K^cimens or the .S'e in my collection at C 'llcutta (. 'os. 17 and ' 

genuine, - -g- prepared by myself tor the late Intern Uionac :'r* 
.j’lnrngtt that piacc, the frrri.L'i fro;:, ch ■ stems, and the Ur- r iV-jr: the i 
roots. ! le dose of the extrac' is frrrri one to two drachms {/jre e \ 
UfocJcen j,hcriff, Khan Bah ^dnr, 
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used it a little in the shape of decoction of the root, as an antiperiodic, but 
not successfully ” {Surgeon D- Picachyi Ptirneah). " Gulancha, which 
grows on Nim trees, is considered most efficacious for remedial purposes 
{Surgeon Anund Chunder Mukerji, Noakhally). “Tonic and antiperio¬ 
dic ” (Assistant Surgeon Nehal Si?ig, Saharunpore). The bazdr extract 
is starchy in its nature and does not contain the bitter principle of the 
plant ” (Surgeon-Major Robb^ Civil Surgeon, Ahmedabad). “ Bitter tonic 
and diuretic in the form of decoction” (Civil Surgeon C, M, Russel^ 
Sarun), “ is an excellent substitute for Calumba. The starch 

prepared from the plant is much used, but it is not so efficacious as the 
infusion ” (Surgeon R. L. Dutt, M.D., Pubna). “Tonic,—useful in chronic 
rheumatism and fevers” (Assistayit Surgeon S. C. Bhattacharji, Chanda), 
Useful in chronic rheumatism and secondary syphilis” (Surgeon-Major 

J. Hasliit, Ootacamund), “ Is a favourite dipensary remedy as a tonic 
anci alterative in the Behar district” (Surgeon R. D. Murray, M,B,, Btird- 
wan). “In the form of infusion I have heard it recommended for chronic 
gonorrhcea, leucorrhcea, &c. It is, I believe, employed in leprosy, and 
the wandering devotees of this country use it as an anaphrodisiac ” 
(Surgeon J. Ffrench Muller, M.D., Saidpore). “ Used in eases of in¬ 
sanity ” (W. Forsyth, F.R.C.S. Edin., Civil Medical Officer, Dinage- 
pore). “ An extract made from the stems by crushing and infusion, is 
much valued by the natives as an antiperiodic. It is given in doses of 
5 grains, and commands a high price in the bazdr. It is superior to 
cinchona febrifuge” (Narain Misser, Kaihe Bazar Dispensary, H(^hang- 
abad, Central Provinces). “An antiperiodic and bitter tonic, but inferior 
to other similar drugs” (Civil Surgeon S. M. Shir core. Moor shedahad).^ 
“ An excellent tonic, preferably given as a decoction of root and stems 
(Civil Surgeon G, C. Ross, Delhi, Panjdb). “ It is much used here in 
the form of the infusion, either alone or combined witHacetate of ammonia, 
and found useful in ordinary cases of intermittents and other mild forms 
of fevers” (Apothecary G. Ashworth, Kumbahon am, Madras), “Isa 
valuable tonic and febrifuge, used in intermittent fever with great benefit ” 
(Assistant Surgeon R. Gupta, Bankipur). 

Fodder.—The leaves are good fodder for cattle; the stems and 
SERIAL ROOTS are much liked by elephants. 

Domestic and Sacred.—Alnslie remarks that the plant isoften bruised 
and put into water, the liquid thus formed being “drunk by the Brahmins 
at some of their religious ceremonies. It is stated in fhe Uasik Gazetteer 
(Bombav, XVI., that an intoxicating liquid called bhoja\s prepared by 
boiling the seeds of old j oar i (Sorghum yulgSLTe), gulvel (Tinospora cordi- 
folia), bhang, and kuchala (Strychnos Nux-vomica) in water. [Could the 
Sanskrit name Soma valli be in any way connected with this remarkable 
property P Ed.'] 
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Tinospora cxispz, Miers ; Fl.Br. Ind.,1.,96. 

Syn.—M entsprrt.iom crispum, Linn.; M. vlrrutosum. TU- 

BERCULATUM, LaVlk. ; COCCULUS CRISPUS, DC.; C. VERRUCOSUS, Wall, 

Yern.—Same as those of T. cordifolia. 

References. — Stoxh., FI. Ind., Ed. C.B.C., 75 o • Kutb,, For. FI., Burm., 
5^; O'Shattghnessy, Beng. Dispens.,202; Fleming, Med. PI. & Drugs,, 
as in As. Res., XI., 17 f / Pharm. Ind., u ; Fliick. & Hanh., Pharmacog.y 
34; Dymoch. Warden 6 f Hooper, Pharmacog. Ind*, 64; Agri.-Horti.- 
Soc. Ind., Journ. (New Series^, V., Pro., 48. 

Habitat.—Met with from Sylhet and Assam to Pegu and Malacca. 
Medicine.—It possesses the bitterness, and probably the tonic proper¬ 
ties, of gulancha t and h known by the same vernacular names. According 
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Occurrence in India of Titaniferous Ores. {J, Murray.) ^culeata. 


to Captain Wright, quoted by Fleming, it is as powerful a febrifuge as 
Cinchona. 

TITANIUM. 

^ This metal “does not occur native, but is generally found in combination 
with oxygen and iron as titaniferous iron, mechachanite or ilmenite* Con- 
bmed with oxygen alone it forms titanic acid, or rutile. 

Titanium, Ball, Man. Gtol. Ini., III. {Economic), 323. 

References. Mineralogy ; Ball, Mem. Geol. Sure. Ind., KVIIL, 

43 ; Hackett, Bee. Geol. Sure. Ind., XIII,, 249. ^ ^ , 

Occurrence. — “Thedistribution of titaniferous iron ores in India is not 
very well known, but it is probable that with the black magnetic iron sands 
which are found in the beds of streams traversing the metamorphic rocks 
at intervals all over the peninsula, more or less titaniferous iron would 
generally be found to be associated. 

Bengal .—“ In the south-eastern portion of the district of Mdnbhum in 
Bengal, more especially in the neighbourhood of the village and thanna of 
Supur, large masses of ilmenite are sometimes to be seen weathered out 
from the quartz veins and lying strewn over the surface ; occasionally, too, 
lamellar plates or seams have been seen there in situ in quartz veins ’’ 
{Ball). 

Rajtuiana. —According to Mr. Hackett rutile occurs in certain quartz 
veins which traverse the Arvali rocks of the Motidongri range, a short dis¬ 
tance south of Alwar. 

Tobacco, see Nicotiaaa Tabacum, Linn. ; Solanacbje, Vol. V., 353-428. 

Tobacco, Mountain— see Arnica montana, Linn.\ Composite, Vol. I., 
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TOD DAL I A, Pers. / Gen. PL, 7 ., joo. 

Toddalia aculeata, Pers.; FI. Br. Ind., /., 4gy; RuxACEiE. 

Syn.—T. ASiATicA, nitida, angustifolia, Lamk.i T. angustifoUA, 
Miq.; T. RUBRICAULIS. Willd.; T. ploribunda, Wall.; Zanthoxy- 
LON NITIDUM, & FLORIBUNDUM, Wall.; SCOPOHA ACULEATA, Sm.; 
LlMONlA OLIOANDRA, Dale.; PaNLLINIA ASIATICA, Linn. 

Vern. — Xanj, dakan, jangli-kdli-mirchi, jangli-kali-mirch, root-bark» 
jangli-ttdlLmirch-btfar'ki’-chhdl, Hind. ; Kada-iodali, Bsng. ; Meinha- 
ra Nepal; mil, Lepcha; Tundupara. tundapari, Uriya; Kanj, 

KumaoN ; lahan, 1^K\. i Jangh-kalLmirckl, root-bark 

kdli’mirchi-ki-jar-ki'Chhdl, Dec.; ydn-li-kdli-mirchi. Bomb.; Limri, 
Mar.* Mila karanai, milkaranai, mulacarnai, the root bark 
verfattai, Tam. ; Konda, kashinda, konda kahinda, konda-cahinda, mi- 
_ ntivrthncrnndra. mart a kasimi. •oarraaoki. root-barka- 
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Raj pu tana, 
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tola kakka-totali-vcra-tdla, Malay. ; Kudu ^nirish, ki ddmiHs-wal, io:)t* 
mdl-poHa, Si NO.; Kdnchanc, dahana, San8 . 

References.— Raxh., FI. Ind,, Ed. C.B C., 2f>y ; Voigt, Hort. Sub, Cal-j 
186; Brandis, For. FI., 46; Kura, For. Fi. Burm., I. 183; Beddomr, 
AnaLGen.,t.,ui.,f.4;For. Man., xlii.: Gamble, Man. Timb., 61; 
Tk-r.dos Eii. CtMl. PI., 69; Dalz & Gibs,, Bomb. FI., ^ ; uraham. 
Cat. Bomb. PI., 3? ; Sir W. Elliot, FI. Andhr., 96,115, iSQi Rhc^de, Hort- 
Mai., V., 8j, t. 4t ; Thesaurus, Zey., SS, i. 24; Pharm. Ind., 47, 442; I 
Pluck. 6 * Hdnb., Ph'-^rmaco^m ; Ainslic,Mat. Ind., II ., 20 O,a 0'Skaut^h- 1 
nessy, Pc::g /)!*.;>«>., 265; Irein^, Mat. Med. Patnr, 55; Mo. drcii 
Sheriff, Supp. Pharm, Ind., 263; Mat. Med. S. Ind. (xn ?/S 5 .), 75 / ’ 
Bent. & Trim., Med. PL, t. 40 ; Dymoch, Mat. Med- Wc h-d.. and Fl, i’ 
jy; D -lock. Warden, & hooper, Pharmacog. Ind., I., 26 b : | 

Corresp. on Proi‘'jsed AVtu Pharm. Ind., 23 o, 23s, Drury, U. VI. 1 
Ind., 428 ; Atkinson, Him. Dist,\.X., N.-W. P. Gc?-.), 307, 75a ; Usef?^' I 
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P/. Bomb. {XXV-, Bomb. Gaz.), ; Bidie, Prod. S. /nd., s> 108; 

Boswtll\ Mnn. Nellore, 128 ; Grihble. Man. Cuddapah, 199 ; 

Gazetteers :— Bombay, XV.y 429 1 Orissa, II., 181 ; Ind Forester , III ., 

238; IX.,4St- 

Habitat.— A rambling shrub, found in the Sub-tropical Himdlaya, from 
Kumaon eastwards to Bhutdn, ascending to 5,000 feet ; also in the Khasia 
mountains, ascending to 6,000 feet, and throughout the Western Peninsula 

Dr. Bidie remarks that the root-bark is used in Madras as a 
yellow dye-stuff. It yields its colouring matter to water, but nothing is 

known as to how the colour may be fixed. , . , , 

Oil.—The authors of the Pharmaco^raphta Indica state that the 
LEAVES yield, on distillation, a pale yellowish-green limpid oil, having the 
odour of citron peel, and a bitter and aromatic taste. It has a specific 
gravity at I7°C of -873; examined by polarized light in a tube of 200 
mm.. It rotates 15*30° to the left; it has no constant boHing point, but 
the greater part distils over between .190° and 2io°, 

Medicine.—This plant early attracted European attention in India, as 
perhaps one of the most valuable of Indian medicinal products. Rheede 
mentions the unripe fruit and root, stating that they are rubbed down 
with oil to make a stimulant liniment for rheumatism. Roxburgh writes, 
« Every part of this shrub has a strong pungent taste. Ihe roots when 
fresh cut smell particularly so. The fresh leaves are eaten raw for pains in 
the bowels ; the ripe bernes are fully as pungent as black pepper, and with 
nearly the same kind of pungency; they are pickled by the Natives, and a 
most excellent one they make. The fresh 6ark of the root is administered 
by the Telenga physicians for the cure of that sort of remittent, commonly 
called the hill, fever. I conceive every part of this plant to be possessed 
of strong stimulating powers, and have no doubt but under proper manage¬ 
ment it might prove a valuable medicine where stimulants are required. ” 
Ainslie repeats Roxburgh’s remarks, and adds that, in Southern India, 
the root is considered stomachic and tonic, being given in weak infusion to 
the quantity of half a tea-cupful in the course of the day. Later writers 
have done little to add to our knowledge of the virtues of this medicine. 
O’Shaughnessy simply reiterates the above, adding that the root-bark 
deserves most careful trial and will in all probability be found a very 
valuable medicine. Dr. G. Bidie, some years later, gave strong testimony 
in favour of its stimulant, tonic, and carminative properties, adding that 
he knew of no single remedy in which all these qualities were so happily 
combined. It was accordingly made officinal in the compilation of the 
Indian Pharmacopeia, where its administration is recommended \n “con¬ 
stitutional debility and convalescence after febrile and other exhausting 
diseases.” The officinal preparations are a tincture and an infus^n of 
the root-bark, which is advised to be used fresh. Mooden Sheriff has 
lately written in the highest terms of the root-bark, which he consider.-^ 
to be decidedly diaphoretic, antiperiodic, and antipyretic, in addition to 
the qualities generally ascribed to it. His remarks will be found below in 
the paragraph of Special Opinions. , . , . , 

Flilckiger & Hanbury inform us that the drug ^once enjoyed some 
celebrity ii* Europe under the name of “ Lopez Root,” or more precisely 
Radix Indica Lopeziana,” or “Root of Juan Lopez Pigneiro.” It 
was first made known in 1671 from specimenr, obtained by Pigneiro at the 
mouth of the Zambesi. The drug was actually introduced into Europe.an 
medicine by Gaubins in 1771 as a remedy for diarrhoea, and .acquired 
so much reputation that it was admitted to the Edinburgh Pharma copoein 
of 1792* It appears to have been for sometime imported from Goa, but its 
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botanical origin and source were entirely unknown, and^ it was alwaj's 
-extremely rare and costly. It has long been obsolete in all European 
eountries except Holland, where, until recently, it was to be met wjth in 
the shops. The PhnrmacopcFia Neerlandica of 1851 says of it, “ 
botanica perquam dubia—Patria malacca? ” (Phartnacographta)- The 
disuse into which the drug has fallen in Europe contrasts strongly wdh 
the opinion expressed almost unanimously in its favour by Indian phy; 
cians. This may, however, most probably be due to the root-bark becom¬ 
ing inferior, if not, inert, when old and dry. 

Chemical Composition.—** None of the constituents oT the Tbdda- 
lia root of India have yet been satisfactorily examined. The bark con¬ 
tains an essential oil, which would be better examined from fresh than 
from dry material. The tissue of the bark is but little coloured by salts 
of iron. In the aqueous infusion, tannic acid produces an abundant pre¬ 
cipitate, probably of an indifferent bitter principle, rather than of an alka¬ 
loid.' We have been unable to detect the presence in the bark of ber^ 
berineJ^ (Fliickiger & Hanhury). It is to be regretted that no Indian 1 
chemist has as yet worked up the composition of the fresh material, 
as suggested by the authors of the above passage. Such an analysis | 
might go a lon^ way towards confirming, or otherwise, the statements of t 
those who hold in such strong terms that it is a valuable antipyretic, and j 
might result in the separation of a valuable alkaloid. In any case it | 
would be extremely satisfactory to have an authentic analysis of this, j 
one of tne most hignly praised, and at the same time cheapest of Indian | 
medicines. ' 

Special Opinions. “ I have been using the root-bark in my practice i 
for the last sixteen or seventeen years, and do not hesitate to say that it is, I 
as an antiperiodic and antiphyretic, equal, if not superior, to quinine and 
other alkaloids of Cinchona and to Warburg’s tincture, respectively. Asa 
diaphoretic, it is decidedly superior to Pulv. Jacobi Vera; and as a 
tonic to Gentian and Calumba. It is highly useful in effecting a cure in 
all idiopathic And uncomplicated fevers, whether periodical or continued. 
It is best used in tincture and decoction, and I make these preparations 
three or four times stronger than those generally in use. This is the chief 
reason, I think, which has rendered the drug so successful in my hands. 
The analogy between the medicinal properties of the root-bark of T. 
aculeata anef those of the root of Berberis aristata and a few other species 
of Berberis is very great and complete, there being no difference what¬ 
ever. Therefore, everything I have said about the prepafations, doses, 
therapeutic uses and the manner of using the tincture and decoction of 
the latter, is quite applicable to those of the former” {seeB, aristata, D C.; 
Vol. I., 443). “The drug under consideration, however, has ont great 
advantage over the root of B. aristata and other species of Berberis — 
namely, that it is procurable in every large bazar of Southern India; 
whereas the root of the latter plants, must be procured from distant 
places, such as the Nilghiris, Shevaroy Hills, Central and Northern 
India, 8rc.*' {Honorary Surgeon Mood con Sheriff, Khau Bahadur, Tripli' 
cane, Madras). “A verv valuable tonic, &:cP (Apo/hrrarj^ T, Ward, 
danapallc), “ Used in Madras Ho^itai ” W. R. Cor¬ 
nish, I'.R.C.S., Madras). “This has been only lately used hero in 

one case of debility after fever, and as a tonic proved usefuU'' 

4>hcca*T y J. G. Ashicanh. Kumbahonam, Madras). 

‘ leaves are eaten raw, and the ripe UERRir.s are 

pickled by the Natives oi the Cororoandel coa:l? both have a stn^n-* 

pungent taste. 
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Toddy, see Borassus flabelliformis, Linn,, Vol. I., 495; Caryota urens, 
Linn.y Vol. II., 208; Cocos nucifera, Linn,, Vol. II., 446, 448, 449, 
451 j 454 » 457 1 Melia Azadirachta, Vol. V., 211; Narcotics, Vol. V., 
334, Phoenix dactylifera, Linn,, and P. sylvestris, Roxh., Vol. VI., 199, 
215; Sugar (Sachamrn) Vol. VI. Pt. II., 115,118, 138, 226-227, 231, 266, 
270, 310, 352, 361, 370; Spirits, Vol. VI., Pt. III. 

Tomato, see Lycopersicum csculentuiUK Mill. ; Solanace.® ; Vol. V., 100. 

TOOLS & TOOL-HANDLES. 

Tools & Tool-handles, Timbers used for— 


Lagerstrcemia parviflora, Roxh, 
Melanorrhcea usitata. Wall, 
Mesua ferrea, Linn, 

Murrajra exotica, Linn, 
Putranjiva Roxburghii, Wall, 
Quercus Ilex, Linn, 
Rhododendron arboreum, Sm, 
Rhus Wallichii, Hook.f, 

Shorea obtusa. Wall. 
Terminalia paniculata, W,& A, 
Xylia dolab^ormis, Benth, 


Acacia arabica, Willd, 

Anogeissus latifolia, Wall, 

Bamboos, various species. 

Carapa moluccensis, Lam, 

Cassia marginata, Roxh. 

Cratoxylon neriifolium, Kurz, 

Dalbergia cultrata, Grah, 

D. latifolia, Roxh, 

Dodonsea viscosa, Linyi. 

Eugenia tetragona, Wight, 

Grewia oppositifolia, Roxh, 

G. tiliaefolia, Vahl, 

The above enumeration includes the timbers mentioned by such author- 
ities as Brandis, Stewart, Gamble, and others, as being specially em- 
ployed for making the handles and shafts of fixes, hammers, chisels, and 
such tools. The reader is referred for information regarding each, to its 
alphabetical position in this work. 

Toon Wood, see Cedrela Toona, Roxh,: Mbliace® ; Vol. II., 232. 

TOPAZ, Ball, Man, Geol. Ind,y III,, $30. 

Topaz may be defined as a fluo-silicate of alumina, which may be 
represented by the formula AljOgSi., with part of its oxygen replaced with 
fluorine. In crystalline structure it belongs to the trimetric system,but 
the prisms are ciifferently modified at either extremity. The Topaz is ohly 
found in, metamorphic rocks or in the veins which traverse these. In 
colour it varies remarkably. The so-called “ Brazilian ruby ” is a yellow 
topaz, which becomes pale pink on exposure to heat. The stones obtained 
from Siberia have a bluish tinge. The Saxon topazes are oi a pale win^ 
yellow but become limpid on exposure to heat. Those found on tl^ Scotch 
Highlands are of a sky-blue cofour. The present and most valued ston^ 

are^obtained in Brazil, -. here they nwl” 

but in trade are often spoken of as “ Brazilian Sapphires. They of a 
deep celestial blue, and v hen cut in facets they clotty ramble the dia- 
mond in lustre and brilliance. Brazilian rubies and sa^hires may r^dily 
be distinguished from the true gems by their inferior hardness, though they 
are much superior in that respect to rock cry^als. The onental topaz ” 
is in reality a yellow sapphire or corundum. Of the occurrence of topaz in 
India, Ball says “there appears to be no authentic record, a reported dis¬ 
covery in the basalt of the Rajmahal hills being open to question. Ceylon, 
it is Sieved, yields a not inconsiderable proportion of the Topaz of Com* 

merce.’' , , . , , _ ^ 

For further information consult the article on the Inferior uems 
given under “Carnelian,” Vol, 11 ., Dtci. Econ, Prod, 
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TORENIA, Lin?i.; Gen. PL, //., 934. 

Torenia*— A genus of glabrous or pubescent herbs, which belongs to the 
Natural Order ScROPHULARiNEiE, and comprises some twenty species, 
indigenous in Tropical Asia and Africa. Of these about twelve are natives 
of India, but only one possesses any economic interest, and that of tlie 
smallest kind. This plant, T. asiatica, Linn., FI. Br. Ind., IV., 277, 
is known on the Malabar coast as kdkdpu. Rheede informs us that the 
JUICE of its LEAVES was considered, during his time, to be a cure for go- 
norrhcea. Modern writers, however, do not mention it, with the exception 
of Dymock, who does so only to quote Rheede^s remark, and to observe 
that in the Konkan, where it is pretty common, it possesses no reputation 
as a medicine. 

Tortoises and Turtles, see Reptiles, Vol. VI., Pt. I., 428-435. 

TRADESCANTIA, Lmn, ; Gen, PL, III., S^j. 
Tradescantia axillaris, Willd./ Roxb., FI. Ind., Ed. C.B.C., 2S0; 

[ COMMELINACE^. 

Wem,^Baga nella. Hind. ; Gola gandi, Tel. 

Rwerences ..—Burma & Its People, 43$; Dymock, Mat. Med. W. 

Ind., 2nd Ed., 842; Bheede, Hort. Mol., X., t. i 3 ; Cor. PL, 2, t, icfj. 

Habitat.—An annual, native of moist pasture ground, borders of rice- 
fields, etc., throughout India, 

Medicine.—According to Rheede a decoction of this plant is consi¬ 
dered a useful remedy on the Malabar coast in cases of tympanitis. 

Food and Fodder.—In the last Deccan famine the seeds were largely 
used by the people as food-grains {Dymock). Roxburgh states that cattle 
are very fond of the plant. 

TRAGACANTH. 

Tragacanth.—A gum obtained from several species of Astragalus, which 
mostly inhabit South Europe, Asia Minor, and Persia, but none of which are 
natives of India {see Vol. I., 348!, It is of a dull white colour, translucent, 
inodorous, and tasteless. In India the gums of the following are employed 

as substitutes for Tragacanth 

Cdchlospennum Gossypium, DC.; Vol. II., 413. 

Sterculia nrens, Roxb., Vol. VI., Pt. III. 

Hog Tragacanth, the produce of Pmnus Amygdalus, imported into 
Bombay from Persia (see VI.. Pt, I., 343). [For further in¬ 
formation consult the article Bassora, I., 417. — Ed.] 

TRAGIA, Linn. ; Gen. PL, IIL, 329. 

Tragia involucrata, Linn.,* Fl. Br. Ind., V, 463 i EuPHORBiACEjE. 

Van a, proper,— •uar. a, Rheediana, genuina, & y, hispida, 
MuelL; T. hispidA, Willd. 

cordata,— cordata, MuelL; T. cordata, Heyne; %ur. 

MONTANA, Thwaites; T, MONTANA, MuelL 

y, angustifolia. 

b, cannabina, var. s, intermedia & cannabina, Muell, Arg. ,* 
T. CANNABINA, Linn.; T. hispida. Herb. Russell ; CroTon 
HASTATUS & URENS, Limt. 

' Fichati, Brno. ; Sengel sing, Santal j Ranch- 
. R»fuhkurt, Ihdj-kolH, Bomb. ; Ran churi-vayr, vQX. can- 

China-ddla gondi, rdvaH-dula . 
^^^^^>durudn‘gHnti, iella dur ti dagondi, Tsl. ; Km- 

cfttftnh, dtfsf par2sha, kdsa'ghif7i,SAiiS. 


SOI 


MEDICIN3, 
Loaves . 

502 

Julco. 

503 


S04 


MEDICINE. 

Plant,! 


FOOD& 

FODDER. 

Seeds. 

506 

Plant. 

507 

508 


SO9 







miST/fy 


Dictionary of the Economic 



TRAP. 


HEDICINE. 

Root. 

510 


Leaves. 

511 


Fruit. 

512 


513 




The Salsify; Trap. 


FOOD. 

foot 
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References.— FI. Ini., Ed. C.B.C., 65 i, 652 ; Kurs, For. FI. 
Burm., II., 3 o 8 ; Tkwaites, En. Ceyl.Pl., 2J0; DMb. & Gibs., Bomb. 
FI., 22s,■ Grab., Cat. Bomb. Pl.., t86; Burm., m. Zeyl., ^2, t. 92} 
Rheede, Hort. Mai.. II., t. 39 ; S>r W. Elltot, Fl. Andr., 39 , 47 , ’64 ; 
Rev. A. Campbell, Ec. PI. Chnita Nagbur No. 75 , 79 ; ^aH 

Ind II . 02, 389 ; U. C. Dutt, Mat. Med. Hind., 324; Dymock, Mat. » 

Med. W. Ind., 2nd Ed., IN, 7;S; Taylor, Tobog. of Dacca, 54 ; 
Boswelly Man. Nellore, 122, 13 ?; Btdte, Prod. S. Ind., 58; Gazetteers:-- 
Bombay, XV., 448; N.-W. P., IV., Ixxvii. 

Habitat.—A comn.on stinging weed, found in dry places throughout 
India, from the Panjdb and Lower Himalaya of Kumaon eastwards to 
Assam, and southwards to Burma, Trayancore, and Ceylon. 

Medicine.—Rheede noticed the medicinal properties of the root, stat¬ 
ing that it was valued in febricula and in itching of the skin. Amslie 
writes, “ The Vytians reckon it amongst those medicines which they con¬ 
ceive to possess virtues in altering and correcting' the habit, in cases of 
niayihum (cachexia) and in old venereal complaints attended with ano¬ 
malous symptoms. By the Hindu doctors of the Coromandel co^t it is 
given in quantity of half a tea-cupful of the decoction twice daily. Taylor 
states that the root forms the basis of an external application in leprosy, 
while the leaves dried, reduced,to powder, and nrjixed with ginger and 
kaiphul, form an “errhine,” which is prescribed in cases of headache. 
In the Konkan, according to Dymock, the root is used to aid the extrac¬ 
tion of guinea-worm, a paste made from them being applied to the part. 
A paste with tulsi juice is also employed In the same locality as a cure 
for itchy skin eruptions. Campbell notes,that in Chutia Nagpur, the r^t 
is given when the extremities arc cold during fever; also for pains in the 
legs and arms. Ainslle describes var. cannabina separately, writing th^ 
“The root, which is sometimes called coorimdootU vayr, has, in its dried 
state, but'little taste or smell, though in its more succulent condition it 
has a rather pleasant odour; it is considered as diaphoretic and alterative, 
and is prescribed in decoction, together with other articles of like virtues 
to correct the habit; an infusion of it is also given as a drink in ardent 
fever, in the quantity of half a tea-cupful twice daily.” 

.Special Opinions.— § “The fruit rubbed over the head with a little 
water is useful in cases of baldness” {Civil Surgeon J. H. Thornton, 
B.A , M.B., Monghyr). “The root, boiled in milk, is an occasional reme¬ 
dy for dry cough ”(r. Ruthnam Moodelliar, ChtHgleput, Madras Presi¬ 
dency). 

TRAGOPOGON, Linn,; Gen. PI.. II., 530. 
Tragopogon porrifoliutU) Linn.; FI. Br, Ind,, III., 41^ > 

TheSaI.SIFT. ^ ^ , t CoMPOSITiE. 

Refercnces.-S/e»aW, Pb. PI., rgr; DC., Or,g. Cult. PI., 44; lour. 

Agri.-Horti.Soc., IV. (.New Series),^. r. i .• 

Habitat.—A herb, with milky-iuice, found wild m Greece, Dalmatia^ 
Italy, and Algeria (DeCartdolle) ; also in Western Tibet, and in cultivated 

^'^ood.— Thryoung root is eaten as a vegetable in Lahoul (Stewart). 
^Its uses are similar to those of Scorzonera, which see Ed.") 

TRAP. 

Trap.—The Editor is indebted for the following note to Mr, H. B. 
Madlicott, late Director of the Geological Survey. For further economic 
information the reader is referred to the article Stones. Vol. VI., Pt. III. 
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The Singhara Nut. 


(y. Murray.') 


Greenstone, Whinstone Basalt, Dolerite, Diorite, etc.). Trapp, 

Fr.; Trappe, Basalt, Dolerit, Anamesite, ; Basaltite, 

ItaJ. 

The greater part of Western India, particularly in the Deccan and the 
Central Provinces, is occupied by vast trapp6an or basaltic accumula¬ 
tions. ^ From north to south these rocks extend continuously from a point 
100 miles south of Gwalior to the vicinity of Goa, and from west to east 
frorn Bombay to Amarkunkak, covering an area of above one-sixth of the 
Peninsula south of the Ganges. Great outliers of the same formation 
occur to the west in Kathidwar and Cutch, and eastwards in Chutia Nag¬ 
pur, and stretching southwards through Bustan to Rajamundry on the 
Godavari. A similar basaltic formation, but of different age, forms the 
whole of the Rajmahal hills, in Bengal, and reappears again over a small 
area at the base of the Khasia hills in Eastern Bengal. 

In the form of dykes try> of the same ages occurs extensivel}' in the 
coal fields and elsewhere. ^ Dykes of much older dioritic trap occur freely, 
sometimes in great profusion, in the metamorphic rocks that cover such 
large areas in India. I'rappean rocks have been, by preference, in many 
cases selected for temple-building and particular architectural or religious 
sculptures throughout India, not only when the rock is in situ, but often 
enough at long distances from its place of occurrence. 

TRAPA, Lifin,; Gen. PI,, 

Trapa bispinosa, Roxh.; FI. Br. Ind., 77 ., jpo; ONACRACEiE. 

The.SinghAra Nut. 

Syn.—T. QUADRispiNOSA, Wall., nor of Roxb. 

V^TTi.’^Singhdrd, Hind.; Pnniphal, Beng.; Gaunrl, Kasi?.; Gaunriy 
singhdrd,f?Ti.i S/iingodd, singodi, Guz.; Shingudd, Mar.; Shingdri. 
Dkc. ; Sifigharoy Tam.; Kubyakam, Tel.; Karim-polam. Malay ; 
Sringdtaka, Sans. 

Referents.— pl, fnd., Ed, taS; Kurs, in Jour. Js. Soc.y 

1877, Pt.ttfQi; Dais. & Gibs., Bomb. PL, ^9; Steniart, Pb. Pi.,8o> 


trapa 

bispinosa. 


Cat. Baroda Durbar, Col. & Ind. Exhib,, No. T7e> ; Baden Powell,Pb. Pr’ | 
262, ^3 ; Drury, U. PL, 437 ; Lisboa, U. PL Bomb., 157 ; Birdwood, i 
Bomb. Pr., 155; Royle, 111. Him. Bot., 214: Atkinso^i, Ec. Prod., N.-W. ’ 
P., V. {Foods), 13, fS; Stewart, Poods of the Bijur Dist., 474; Rew * 
Of Guide to the Mus. of Ec, Bot., 69; ^our. As, Soc. Beng,, Pt. JJ, ■ 
No, II., 1867, 80 j Gazetteers:—Mysore & Coorg, I., 68; N.->W. P, 11 \ 
57; II., 37s; III., 225; Panjdb, Gurgdon, 86; Settlement Reports i 
Pnnjub, Delhi, 27; C. P., Chanda, S 3 ; A^.-IP. P., Allahabad 37 • ^ 
Ind. Forester, III., 238; XIV., 892; Agri.-Horti. Soc. Ind,, ! 

(New Series), VI., xi., xxiv,; Ind. Agri., Feb, i88g, 91 ; Trap, Apri ' 
January 18S9, 502. '* | 

Habitat.—A floating herb, found on lake% tanks, and pools throughout I 
India and Ceylon. .. | 

Dye*—The ground fruit is employed, in certain parts of the country 
for making the redgulal powder used during the Holt festival. (See Ahir* 
Vol. I, pP 6^7.) ' J 

Medicine.—The nuts are considered by the Natives of the Pani^ih ! 

be cooling and useful in bilious affections and diar- j 
rho^. are also employed externally in the form of ponlticc-s. ! 

11 kernel of tht- fruit is much uset’ as an article of* food in 

all iMa^ities where the plant is to be found in any quantity. It abounds 
in star.h, resembles the chestnut in flavour, and is eaten eitlirr raw or 
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The Singhara Mut* 


cooked, especially by the Hindus, for it \s phalahar^ t.e., it may be eaten 
during fasts. It may be boiled whole, after soaking a night in water, 
roughly broken up and made into a sort of porridge, or ground to a fine 
meal and made into chapattU. ^ . 

It is cultivated extensively in Kashmir, and in the lakes, tanks, and 
freshwater reservoirs of the North-West and Central Provinces. In, 
Kashmir it is said to furnish almost the only food of at least 30,000' 
people for five months of the year. Stewdrt, quoting from Moorcroft, 
states that, from the Wular lake in Kashmir, ninety-six to one hundred 
thousand ass-loads were, in his time, taken annually, the Government 
drawing RgOjOoo duty from this source. He further mentions on "good 
authority” that the Mahardja annually obtained more than a lakh of 
rupees as duty from the Singhara nut. Many boat-loads filled with the 
fruit arrive daily at Srinagar. 

Atkinson, quoting from Colonel Sleeman and other sources, gives the 
following account of singhara in the North-West Provinces :—"It is cul¬ 
tivated chiefly by Dhimars and Kahdrs, who have spaces regularly 
marked out by bamboos, for which they pay rent to the landholder. The 
long stalks reach the surface of the water, on which float the green leaves, 
and amongst them the white flowers expand their petals towards evening. 
In the end of January the seed or fruit is scattered at the rate of a maund 
of 82fc to a local btgha, over the water where it is sufficiently deep to pre¬ 
clude all chance of its drying up before the advent of the periodical rains. 
The seeds are then pressed into the mud with sticks or the feet, and in a 
month or two they be^in to throw out shoots. In June, just before the 
rains set in, the excess is thinned out and transplant^, the produce of one 
bigha serving for three or four; the roots are taken between the great and 
first toe of the planter’s foot and thus fixed in the mud. The long stalks 
of the plant reach up to the surface of the water, on which the bright green 
leaves float, supporting in the middle a pure white flower. In October 
the nut forms under the water; it is of triangular shape, covered with a 
rough brown integument, adhering strongly to the kernel and armed with 
spines; hence its name. The kernel is white and esculent and of a fine 
cartilaginous texture. The fruit is gathered in November and December. 
!n Hamirpur in the Mahoba Pargana, a local higha, measured by bam¬ 
boos 18 feet long, of which 12 by 2 make a singhdrd btgkaf yields 3 to 4 
maunds of produce worth about R2 to R4 a maund. The rent is about 
Ri to R3 a bigha, kanknr in the soil being esteemed unfavourable, and 
rich mud fetching the highest rent. The Dhimars of Hamirpur generally 
take the lease of a lake at a fixed rent, and divide it among themselves, 
their respective cultivations being marked by upright sticks, the removal 
of which, as of boundary marks on the shore, leads to many a quarrel. 

Their great enemy is an insect called banduy which in both stages of 
grub and fly feeds on the plant, eating through the husks, and thus de¬ 
stroying the fruit, which on being exposed to the water spoils. The labour 
of killing these and clearing away the weeds is great. In Cawnpore a 
kind of raft is made by joining two earthen vessels together by a bamboo, 
astride which, or resting his arms on which, the kahdr paddles about to 
clear -'ff the insects. For the cultivation flat-bottomed canoes are used, 
seciOped out of the trunk of a single mahua tree, costing about R5 each to 
make, and lasting fifteen to twenty years. They carry two men and are 
pushed or by bamboo, and when not used are sunk in the water till again 
wanted. The cultivation of this fruit forms one of the mos^ important 
sources of the miscellaneous revenue in villages.” In the Delhi District 
of the Panjdb the singhdra nut is similarly cultivated, and is said to yield 
a considerable revenue. The lollowing passage also jcairs in the Land 
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The Indian Nettle Tree. {J, Murray,) 


Revenue Settlement Report of the Jtibbulpore District of the Central 
Provinces: “In the highly cultivated central portion of the district the 
principal sayer income consists of rents from tanks devoted to the culture 
of the singhdra, sometimes yielding a considerable item, of from R50 to 
R200. It constitutes an article of export.^' In Guzerat, also, the nut 
forms an important article of diet, and m Manipur, according to Dr. Watt, 
the immense lakes to the south of the valley afiford food for a few months 
to a large community. 

It has been suggested at various times that the food-supply of locali¬ 
ties in which water abounds might be very greatly augmented, by extend¬ 
ing the cultivation of this plant. It affords a palatable food which, even 
in good seasons, would be freely used by the agricultural population, who 
would thus secure a considerable addition to their surplus outturn of rice 
and other food-grains for export. In bad seasons, on the other hand, the 
large adventitious source of food-supply would form a stand by, w^hen other 
crops might altogether fail. It has been specially recommended that the 
plant should be experimentally grown in the great reservoirs and artificial 
lakes of the Madras Presidency. 

But it must be remembered that the crop is not unattended with dis¬ 
advantages. Thus Colonel Sleeman {Rambles of an Indian Officer) re- 
marks that mud increases very rapidly from its cultivation, which should 
consequently be carefully prohibited where it is thought desirable to keep 
up the tank purely for the sake of the water. On the other hand, in 
stagnant and toul waters it may do good ; the Chinese, indeed, believe 
that an allied species, T. bicomis, absorbs the putrid emanations which 
arise from such sources. 


TREMA, Lour,; Gen, PL, III,, jjj. 

Trema amboinensis, Blum&; Fl, Br, Ind„ V,, 484; Urticaceje. 

Syn.—T. ORIENTALIS var, amboinensis, Kura; T. velutina & Burman- 
m,Blume; Sponia amboinensis. Dene,; S. Gripfithii, Planch, • S 
AMBOYNENSIS & VELUTINA, Miq, ; S. VELUTINA, Planch; S. BURMANNi! 

Planch; Celtis amboinensis, Willd,; C. tomentosa, Roxb,; C, 
CAUDATA, Wall, 

Vem.— Jhawdr, Santal. 

References.—F/. Ind.,Ed, C,B.C,, 263; Kura, For. Ft. Burm., 
II., 469 ; Beddome, For, Man., 219 ; Campbell, Ec, PI,, Chutia Nagpur 
No. 8714, * 

Habitat.—A small evergreen tree, found in hot valleys in the Sikkim 
Himalaya, Assam, Sylhet, and southwards to Singapore, also in the 
Andaman Islands. 

Domestic.—Campbell states that the rough leaves are used in Chutia 
Nagpur for polishing wood in place of sand-paper. 


T. orientalis, Blume; Fl. Br. Ind., V., 484; Wight, Ic,, t, igji 
The Indian Nettle Tree, or Charcoal Tree. 


Syn.— Sponia orIentalis, Planch,; S. Wightii, Planch,; Celtis orien- 
TALis, Linn, {in part). 

Vot. — Chikun, Beng..; Badu manu, C. P.; Kuail, Nepal ; Tugla 
Lepcha; Paramy MiCHi; f spongy phakramy jtgini, saPong, semPalk 
opanp, Assam; 6W, khargul. Bomb.; Miniy Tam.: 
Burm^®^*' Gol., Mar.; Ruhni, Baigas; Sap^sha-pen, 

Rrfwences.-J?<,^., FL Bd. C.B.C., 262, Kur,, For. Fl. Burm 
II,y 46H ; Brandts, For. Fl., ; Beddome, Fl. Sylv,, t. 311 ; For Mv'^ 
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TRIANTHEMA 

crystal lina> 


The Tumri—a soft woodused for Drums. 


FIBRE. 

Bark. 
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timber. 
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Habitat.—A small evergreen tree, met with along the foot of the Ncp^l 
and Sikkim Himalaya, in Bengal, Behar, and southwards to Travancore 
and Singapore, common in Ceylon. It comes up self-sown in forest 
clearings and waste places, often in great profusion, and may be utilised 
in plantations to keep down the grass jungle. According to Van Som*. 
eren, it is often allowed to grow for shade in the Mysore and Coorg 
coffee plantations {Gamble). 

Fibre.—The inner bark yields a fibre which is used for tying the 
rafters of native houses, and for binding loads; and in Assam for making 
the coarse amphak cloth (Garnble). 

Structure of the Wood.— Light reddish-grey, soft, growth extremely 
fast; weight 281b per cubic foot. It is employed for making charcoal 
for the manufacture of gun-powder. 
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TREWIA, Zifin,; Gen. PI., III., 318. 

( iSyo-i {excl. fern, fl.); Euphorbiace®. 
Trewia nudiflora, Linn.; Fl. Br. Bid., V., ^}23; Wight, Ic., i. 

Syn.— T. MACROPHYLLA, Roth. ; T. MACROSTACHYA, KlotBSch ; ROTTLERi\ 
INDICA, Willd. ; Tetraoastkis OSSBA, GcBrtn. 

Vern. — Tumri, khamara, bhillaura, pinddra. Hind.; Pitdli, Beng. > 
Mo**dn, Uriyaj Gara lohadaru, Kol ; Gamhdr, Monghyr; Garum» 
gamari, kurong, Tungplam, LepchA; Bhillaur, bhillauraj 

OUDH; Tumri, khamara, Kumaon ; Petdri, tumri, hhillauri. Bomb.; Pit- 
dri. Mar.; Kat-kumbla, K\n.; Thitmyoke, ye-myot, Burm.; Hrupruk- 
ban^ MaGH.; Pinddra, Sans. 

References. —Roxb., Fl.Ind., Ed. C.B.C., 740; Brandis, For. FL, 443; 
Kura, For. FL Burm., II., Sjg; Beddome, Fl. Syh., t. 2Sr; Gamble, 
Man. Timb., 359 ; Graham, Cat. Bomb. PL, iSS ; Dalz. & Gibs., Bomb. 
FL., 23 i : Rheede, Hort. MaL, /., t. ^ ; U. C. Dult, Mat. Med. Hind., 
3i3; Atkinson, Him. Dist, J/ 7 ; Lisboa, U. PL Bomb., I22, 171; For. 
Adm. Rept., Chutia Nagpore, / 6 A 5 > 34; Gazetteers :— Bombay, XIII., 26 ; 
XV., 78, 442; P., IV., Ixvii. 

Habitat.—A large, deciduous tree, common in the hotter parts of India 
from Kumdon southward and eastward to Assam, Malacca, and Ceylon. 

Food.—The pulp under the rind of the fruit is said to be sweet and 
edible. It must, however, be small in quantity, for Sir J. D. Hooker de¬ 
scribes the fruit as “almost woody.” 

Structure of the Wood.—White, soft, not durable; weight 28 to 29!^ 
per cubic foot. It is used for making Native drums and agricultural 
implements {Gamble). 
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TRIANTHEMA, Linn.; Gen. PL, L, 855- 
Trianthema crystallina, Vahl.; Fl. Br. Ind.. II., 660; Ficoide^. 

Syn.—T. triquetra, T. sedifolia, Visian.; Popularia crys- 

I tallina, Forsk. 

Vern. — AlettU, Pb.; Patar phor, Merwara; Kukka* pala kttra, Tel. 

» This vernacular name is from Roxburgh ; Elliot doubts its being in reality a 
synonym for any species of Trianthema. 

^ References. — Roxb., FL Ind., Ed. C.B.C., 384; Dalz. & Gibs,, Bomb. F.., 

' 14; Kurz, in jour. As. Soc., 1877, Pt. it., no; Stewart, Pb. PL, JOO; 

I Elliot, FL Anahr., 102 ; Murray, PL & Drugs, Sind, loS ; Gazetteers :— 

! N.^W. P , ^V., Ixxii; X., 3 w; Bombay, V., 23 ; Rdjputdna, 36 ; Ind. 

j Forester, IV., 234 ; XII., app., 14^ ^ r j- r 

Habitat,—A prostrate, branched herb, met with throughout India from 
the Panjab to Ceylon, except in Bengal; very common in some of the 
I desert tracts d the Panjdb and Rdjputana, 
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The Tribulus of the Greeks. (y. Murray.\ TRIBULUS^ 

1_i terrestns. 


throughout the Madras Presidency and the North-Western Provinces and 
Oudh. 

Medicine.—The entire plant, but more particularly the fruit, is used 
medicinally throughout India. The latter is regarded by the Hindus as 
cooling, diuretic, tonic, and aphrodisiac, and is used in cases of painful 
micturition, calculous affections, urinary disorders, and impotence. U is 
one of the ten plants which ^o to form the Dasamula kvatha^ a compound 
decoction often mentioned in Sanskrit works (i 7 . C. Dutt), The plant 
is the Tp// 3 oAo^ of Dioscoridesand the tribulus of Pliny, in modern Greek 
it is known as rpWoXia (Ainslie), It is used in Cochin China as an 
astringent. According to Bellew it is taken, in the Peshawar valley, by 
women, to ensure fecundity. Water rendered mucilaginous by the plant 
is drunk as a remedy for impotence, and an infusion of the stem is ad¬ 
ministered for gonorrhoea. Mr. Lace informs the writer that the fruit of 
T. alatus is similarly employed in Biluchlstdn, and is also a domestic 
remedy for uterine disorders after parturition. Several writers state that 
the fruit of T.terrestris is febrifuge, but probably this quality is secondary 
to its diuretic properties. 

The plant is included in the secondary list of the Pharmacopoeia of 
India, in which Waring writes, “In trials made with it by the Editor it 
was found, in some instance, materially to increase the urinary secretion, 
but in others it exercised no perceptible effect. The formula employed 
was as follows Tribulus fruit, bruised, two ounces; coriander fruit, two 
drachms; water, one pint; boiled to one-half. This quantity was given 
in divided doses during the day,” Another favourite mode oi administra¬ 
tion, adopted by the Natives, is to boil the fruit and root with rice so 
as to form a medicated congi water, which is taken in large quantities. 
Here the amount of fluid may serve to act as a diuretic, irrespective of 
the presence of any medicinal agent. Moodeen Sheriff describes the 
fruit and leaves as demulcent, diuretic, and useful in cases of strangury, 
gleet, and chronic cystitis. He recommends a decoction similar to that 
above described, and the fresh juice of the leaves, in doses of one to 
three fluid ounces of the former, or one to two fluid ounces of the latter, 
four or five times a day. 

Chemical Composition.'—A recent examination by the authors of the 
Pharmacographia Indica has proved the fruit to contain a body having the 
properties of an alkaloid, and associated with hydrochloric acid or alkaline 
chlorides. It also yields small quantities of a fat and a resin (the latter of 
which is fragrant when burned), and 147 per cent, of mineral matter. 

Trade. —The fruit maybe collected in any of the more sandy districts 
of India, and is always procurable in the drug shops. Dymock states that 
in Bombay it costs R5 per Surat maund of 37ift. 

Special Opinions.— §“Diuretic, frequently given by Native baids in 
painful micturition” (Assistant Surgeon S» C. Bhattacharji, Chanda), 
“ The dried fruit, powdered and given in doses of 30 grains with sugar 
and black pepper, is used in gleet, spermatorrhoea, and impotence ” (Hos¬ 
pital Assista7it Lai Mahomed, Hoshajigahad), “ An infusion made from the 
fmit has been found very useful as a diuretic in cases of gout, kidney 
disease, and gravel; also used largely in this part of the country as an 
aphrodisiac (Civil Surgeon F, F. Perry, Jullunder City, Panjdh). 

Food.—The young leaves and stems are eaten as a pot-herb; the 
prickly fruit is also gathered and used as food in times of scarcity, 
being ground to a powder and eaten in the form of bread. It is said to 
have constituted the chief food of many persons during the Madras famine 
and was also largely utilised in the Deccan famine of 1877-78. 
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TRICHODESMA, Br.j Gen. PL, //„ 845. 

Trichodesma africanum, Br. ; II. Br. Lid., IV., 1^4 ; BoR.\GiNEiE, 

Syn, — Borago African a, Linn.; B. verrucosa, Forsk. 

Vern. — Paburpanit Sind. 

References. — Boiss., FI. Orient., IV., 280; Murray, PI. & Drugs 
Sind, 172. 

Habitat. — A coarse herb, met with in the Panjab and Sind, distributed 
to Kabul, Baluchistan, Persia, and Mauritius. 

Medicine.—The leaves are used as a diuretic (Murray). 

T. indicum, Br.,- FI. Br. Ind., IV., /jj; Wight, III, t. il2. 

Syn. — T. PERFOLiATUAf, Wall.; T. hirsutu.m, Edgew. ; Borago indica, 
Linn.; ? B. SPINULOSA, Foxb. 

Var. subsessilis=T. subsessilis. Wall. 

Vern. — Chhota-kulpJia, Hind. ; Choto-kulpa, Beng. ; Hetmudia, Santal; 
RatmandifKyjwLKOH-, Kallrl-buti, ratmandu, nilakrdi, andusi, lea.ves=t 
ratmandi. Pb.; Ratisurkh, nilakrdi, Kashmir; Gaosahan, Sind; 
Lahdna kalpa^ Mar. ; Kaeuthai-tumbai^ Tam. ; Guwa-gutti, Tel. 

References. FI. Ind., Ed. C.B,C., 154 ; DaU. & Gibs , Bomb. Fl.r 
173; Steroart, Pb. PL, I55; Rev. A. Campbell, Rept. Ec. PI., Chutia 
Nagpur, No. 8488 ; Elliot, FI. Andhr., 67 ; Pharm. Ind., 1S8 ; Murray, 
PI. & Drugs Sind, 172; Baden Powell, Pb. Pr., 366 ; Drury, U.Pl. 
Ind., 482 ; Atkinson, Him. Dist., 314, 752; Bidie, Prod. S. Ind., 85 ; Off. 
Corresp. on prorosed New Pharm. Ind., 239; Gaeetteers :—Mysore & 
Coorg, /., 68; N.~W. P., /., 83; IV., Ixxv.; Ind. Forester, IV., 234; VI., 
238 ; XII., App. 17. 

Habitat.—A coarse hispid herb, found throughout India except in the 
Bengal plains; also in British Burma. 

Medicine.—In the Panjdb the leaves are considered cooling and 
depuralive (Steviart). In Sind, the Deccan, and South India the drug has 
a great reputation in the cure of snake-bites, and a case of recovery, after its 
administration, in the practice of Dr. Maxwell, is on record. There is 
however, no evidence of its utility, and, like most other remedies of a similar 
nature, it has probably no virtue. In the Deccan the leaves are used to 
make an emollient poultice (Pharm. Ind.). The Rev. A. Campbell in¬ 
forms us that, in Chutia Nagpur, the root, pounded and made into a 
paste, is applied to reduce swelling, particularly of the joints. 

T. zeylanicum, FL Br. Ltd, IV., 154. 

Syu. —Borago zeylanica, Linn. 

\e.i:a..“—Heienuria, Hind.; Tirup^sing, Mandari. 

References.— Mysore ^ Coorg, /,, 63 ; N.'^W, A, /., 83 , 

Habitat.—A common herb in tne Deccan Peninsula and Ceylon. 

Medicine.—Emollient poultices are made from the leaves. 

TRICHOLEPIS, DC.: Gen. PL II., 475. 




MEuj-kie, 

r/anl. 


Tficholepis glaberrima, DC.s FI. Br. Ind., III., jSt; Composite. 
Syn. —? Serratula indica, WiUd. 

Vern.— Bramhadandi, Mar, 

References. -/ 7 £r/ 5 . & Gibs., Bomb. FI., I3r; Dymock, Mat. Med. W- 
Ind., 2nd Ed., 467. 

Habitat.—A stout annual, native of Central India, Merwara, the 
Konkan, and the Deccan. 

Medicine.—This plant is believed by the Naiives of the region where 
it occurs to be a nervine tonic and aphrodisiac (Dymock). 
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The Gada-bani,—a Domestic Medicine. {J. Mttrray.) 


Food.—Near Multan the seeds are swept up and eaten, in times of 
famine {Edgeworth), 

[/c., /. 2g6. 

Trianthema decandra, Linn,; FL Br, Ind.^ //., 66 i; Wight, 

Syn.—ZALEYA DECANDRA, ' 

Vern. — Gada-banij Hind. &Beng.; Bkis khupra,'D'E.c,y Vallai-sharun- 
waf, Tam.; Telia galijeruy galijeru, Tel. i Gaija soppUy Punar^ 

navij Sans. 

References.— FL Ind.y Ed. C.B.C., 38s; Dais. & Gibs., Bomb. 
PLy IS; Kursj, in As. Soc. Jour.y 1877, Pt. ilO: Thtoaitcs, En. Ccy. 
Pl.y 23 ; Burm.y FI. Ind.y t. 3 iyf. 3 ; Elliot, FI. Andhr., 57 , nS ; Ainslic, 
Mat.* Ind.y 11 .y 37 1; O''Shaughiiessy, Beng. Dispens., 3 S 3 y 684; Bidie, 
Prod. S. Ind.y S 3 ; Boswell, Man. Ncllore, i38; Gazetteers’.—Mysore & 
Coorgy I.y 55 ; N.-IV. P., IV., Ixxii. 

Habitat.—A diffuse branched herb, native of the Deccan Peninsula 
and Ceylon. 

Medicine.—‘‘The root is aperient and is mentioned in some of the 
Tamool sastrums as useful in hepatitis, asthma, and suppression of the 
menses. Four pagodas weight of the bark of the root made into a decoc¬ 
tion, by boiling it in lib of water till remains, will open the bowels ” 
(Ain site). 

Special Opinion.— § '‘The root ground up with milk and given 
internally is said to be a specific in orchitis. The juice of the leaves 
dropped into the nostrils relieves one-sided headache” (Surgeon-Major 
D. R. Thomson, M.D., C.LE., Madras): 

T. hydaspica, Edgw. ; FI. Br. Ind., //., 66 i, 

Syn.— T. POLYSPERM A, Hochst. 

Reference. — Murray, Pb. & Drugs, Sind, 108, 

Habitat.—Found in Multdn, Sind, and certain localities of Bombay. 

Food.—It is said to be eaten as a pot-herb (Murray), 


T. monogyna, Linn.; FI. Br. hid., II., 660; Wight, Ic., t. 228. 

Syn. —T. OBCORDATA, Roxb.; T. pentandra, /3 obcordata, DC. 

Vern, — Swet, sabimi, lal-sabuni, Hind.; Bishkdprd, Pb.; Nasurjinghi 
ke jurr, wurmah, Dec.; Khdprd, bishkiipra, sweta-punarnava. Bomb.; 
Sharunnai, shnvalai, kirai, 1’am. : Galijerti, yerra galijeruy erra gait- 
jeru, ambati mddu, Tkl. ; Muchenu gdni, Kan.; Punaravi, Sans. 

References, — Roxb., FI. Ind., Ed. C.B.C., 38 s; Dalz. & Gibs., Bomb. FL, 
14; Kurz, in Jour. As. Soc,, 1877, Pt. ii, no; Elliot, FL Andhr., 14, 5p, 
57 ; Ainslie, Mat. Ind., II., 370 ; Dymock, Mat. Med. W. Ind., 211 d Ed., 
74; Murray, PL & Drugs, Sind, 108; Atkinson, Ec. Prod., N.-W. P., 
pt. V. (Foods), gi, 95/ Boswell, Man, Ncllore, tjS, 144; I mi. Forester, 
III., 238; XII,, app.y 14; Gazetteers ‘.—Mysore & Coorg, 1 , 55 , lo ; N.- 
W.P,,IV.Jx::n. 


Habitat.— Common throughout India and Ceylon. 

Medicine. - Ainslie states that the Vytians consider the root cathar¬ 
tic and give it in powder, in the quantity of about two tea-spoonfuls twice 
daily in combination with ginger. 

Food.—The leaves and stems are eaten as a vegetable. Atkinson 
wriio:. that they arc said sometimes to have poisonous effects, producing 
paralysis and diarrhoea. 
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T. pentandra, Linn.; FI. Br. Ind,, II, 660. 

Syn.— T. OBCORDATA, Wall., not of Roxb. ; T. Govindia, Wall. 1 

'SIcvn.-’^Bishkdprd, itsit, narma, Pn.; Bishkapra, narrt'o, Sind. i 

References.— Pb. PL, too; Murray, PL ^ Drutrs. Sind, 

Lisboa, U, PL B^mb., ; (hizrtti crs: —-iv.-W . P.,I., hi ; IV.- /r •• •’.* 

^ J/o; Ind. pyeBrr, XII., npp., 14. < 
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TRIBULUS 

terrestris. 


The Tribulus or Gokhru Fruit~a useful medicine. 
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Habitat.—A common weed in waste ground in the plains of the Pan- 
j^b, Sind, and North-West India. 

Medicine.—The plant is considered astringent in abdominal diseases, 
and is also stated to produce abortion {Stewart). 

Food. — This, like the preceding species, is eaten as a pot-herb in times 
of scarcity, though stated to be apt to produce diarrhoea and paralysis 
(Stewart), 

TRIBULUS, Linn.f Gen. Pl.^ 26^, g88. 

Tribulus alatus, DeliU ; FI. Br. Ind., 422; Zygophylle^. 

Vem •— Gokhuri-kalan, Hind.; Lotak, bakhruy kasaky gokkrudesi, Pb.; 
Kurkundaiy^yjsnTi} ; Nindo-trikund, trtkundri, latak, Sind. 

References. —Aitchinsoity Bot. Afgh. Del. Com., 43 ; Murray y PI. & Drugs* 
Sindy gi; Dymocky Mat, Med. W. Ind.y 2nd Ed.y 120 ; Dymock, Warden, 
& Hoopery Pharmacog. Ind.y 245 ; Notes on the Ec. Pl.y Baluchistan, 

No. 70 ; Stocks, Rept. on Sind, 

Habitat.*—A prostrate herb, found in Sind and the Panjdb. 

Medicine.—The fruit is used for the same purposes as those of T. 
terrestris, Linn . 

Food.—“ The young plant is in some places eaten as a pot-herb ; and 
the SEEDS are used as tood, especially in times of scarcity.” 

T, terrestris, Linn.; FI, Br. Ind.y 422: Wight, Ic., t. g8, 

Syn.—T. LANUGINOSUS, Linn . 

Vern. — GSkhru, gokhuruy chota gokhru, hussuk. Hind.; Gokhuru, gok^ 
shura, gdkhru, Beng,; Gakhurd, gokshra, Uriya ; Rdsha, kokullak. 
Lad. ; Lotak. bakhra, bkakhra, bhUkri, gokhru desi, bhakhra, Pb. ; 
Mdlkundaiy kandaldi, Pushtu; Krunda, Afg. ; Trikundri, gokhru, 
SiND; Gokhru, C.^.j Lahana gokri, gokhru, saraU, Bomb.; Ghdkart*, 
ehardtU, lahana gokharu. Mar. ; Gdkhru, gokharu, mithd gokhru, 
nhatta gokharu, Guz.; Ghdkrd, Dec.; NePunJl, nerrenji kiray, nerun- 
H^ullu, Tam.; Palldru-mullu, chiru-pallcru, chiripalleru, palUru, 
Tel.; Negalu, Kan.; Neringil, nerinnil, Malay.; Sule-andn, charatte. 
Burn.; Neranchi, neranjiy^iHG.-, Vanasrangdtd, gdkhurhd, trikanta^ 
ka, sthala sringataka, gokshuri, ikskugandhd, sMumstra, gokshura. 
Sans.; Bastitdj, khasak, busteyrhni, Arab.; Khdre-khasak,lihussuck, 
Pers. 

References.— FI. Did., Ed. C.B.C., 371; Dal». & Gibs., Bomb. FI., 
4 S ; Stewart, Pb. PI,, 37 ; Rept, PI. Coll. Afgh, Del. Com., 43; Sir W. 
Elliot, FI. And hr., 42, 143 ; Sir W. Jones, Treat. PI. Ind., V., 134; Bur- 
mann, FI. Zey., 26$, 1.106, f. i ; Pharm. Ind., 3 g ; Ainslie, Mat. Ind., II., 
247,248 ; G*Shaughnessy, Beng. Disbens., 2Sg; Irvine, Mai. Med. Patna, 
3 o; Med, Tqpog. Ajmir, 13 $; Mooaeen Sheriff, Subp. Pharm. Ind., 247; 
Mat, Med. it. Ind. (in MSS.), 71; U. C. Dutt, Mat. Med. Hindus, 125, 
2gS ; S. Arjun, Cat. Bomb. Drugs, 28 ; Murray, PI. & Drugs, Sind, go ; 
Dymack, Mat. Med, W. Ind., 2nd Ed., ng, 887, 88g ; Dymock, Warden, 
& Hooper, Pharmacog. Ind,, /., 2^; Cat. Baroda Durbar, Col. & Ind. 
Exhib., No. 177 f Year-Book Pharm., 1878, 28-j ; Birdwood, Bomb. Prod., 
j 6 ; Drury, U. PI. Ind., 432 ; Atkinson, Him. Dist. {X., N.-W. P. Gam.), 
307 : Useful PL Bomb, {XXV., Bomb. Ga».), ig 6 ; Econ. Prod. N.-W. P., 
Pi. V. (Vegetables, Spices, Sf Fruits), gr, ^; Bidie, Prod. S. Ind., 22 ; 
Stocks, Rebt. on Sind ; Boswell, Man, Nellore, i 32 ; Settlement Reports .— 
Panjdb, Montgomery, 21; C, P., Chanda, app. vi,; Gazetteers: — Bom¬ 
bay, V., 24; XV., ^28; Panjdb, Muzzafargar, 27 ; Montgomery, 2J; 
Peshawar, 26 ; Gujrat, il; N.- W. P., I8o ; IV., Ixix, ; Orissa, II., jSq, 
181; Rajputana, 3 ; Ind. Forester, III., 238 ; IV., 284; j^IL, app. 2. 

Habitat.—This low trailing annual plant is common throughout India, 
ascending to 11,000 feet in Western Tibet, rarer in Lower Bengal, and 
absent from the vicinity of Calcutta; abundant in Behar and everywhere 
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Trichosanthes dioica, Rox.h ; FI, Br, Ind., //., 6 og, 

Vern. —Parvary palval, palwal. Hind.; Pot6l, Beng. ; Pafal, Uriya; 
Palwalf Pb. ; Potala, Guz.; Kombit-pudalai, Tam.; Komimi-potla, Tel.; 
Patdlam, Malay. ; Patola, putulika, Sans. 

References.— FL Ind,, Ed, C.B,C., 694; Stewart, Pb. PL, 99/ 
Ellioty FI. Andhr.y 94; Pharm. Ind.^ 96 ; Ainsliey Mat. Pid., Il.y 297; 

Shaughnessy, Beng. Dispens., SgT ; U, C. Dutt, Mat. Med. Hind., 169,. 
3i3; S. Arjun, Bomb. Drugs, 60 ; Official Corresp, on Proposed Few 
Pharm. Ind., 228; Ec. Prod., N.AV.B.,Pt. V.,4, 12 ; Drury, U. Pl^ 
433; Ind. Gard., 226; W. W. Hunter, Orissa, II., 160 ; Gaeetteer, 
N.-W.P.,IV.,lxxii. ^ f 

• Habitat,—An extensive climber, common throughout the plains of 

Northern India, from the Panjdb to Assam and Eastern Bengal. It is 
extensively cultivated during the rains throughout the above-mentioned 
localities, in the same way as other gourds. 

Medicine.—The leaves, the fresh juice of the fruit, and the root are 
all used medicinally. The leaves are described as a good, light, and 
agreeable, bitter tonic. The tender tops are regarded as tonic and febri¬ 
fuge. The fresh juice of the ' unripe fruit is often used as a cooling 
and laxative adjunct to alterative medicines. The root is classified 
amongst purgatives by Susruta. In bilious fever a decoction of patola 
leaves and coriander in equal parts is given as a febrifuge and laxative. 
The fresh lf.af-juicb is recommended by several writers as an applica¬ 
tion to bald patches (Hindu Materia Medica). An alcoholic extract of 
the unripe fruit is said to be a powerful and safe cathartic. According to 
Rai Kani Lai De Bahadur, the bulbous part of the root is a hydragogue 
cathartic, operating in the same way as Elaterium, for which it can be 
substituted.” He de«;crlbes the plant itself as a wholesome, bitter, and 
useful tonic. Dr. Bowser, from personal trials, describes it as a febrifuge 
and tonic. The old Hindu physicians placed much confidence in it in the 
treatment of leprosy {Pharm. hid.). 

Special Opinions.— § “ The leaves of puiwal or potol are bitter and 
possess tonic properties. They are generally fried with flour paste in 
ghi and eaten. The fruit is an excellent vegetable, which agrees well with 
convalescents, even from bowel complaints. It is largely consumed as food. 
The conserve of the fruit is nice food for convalescents, and can easily be 
prepared ” (Surgeon R. L, Dutt, M.D., Pabna). “ The root is a drastic 
purgative, useful in dropsy” (Assistant Surgeon S. C. Bhattacharji, 
Chanda). 

Food.—The fruit is oblong, smooth, green when young, and yellow 
or orange when ripe. When unripe it is much used by Natives as a vege¬ 
table, being considered very wholesome, and specially suited for convales¬ 
cents. The tender tops are also eaten as a pot-herb. By Europeans 
the tender fruit is valued as one of the most palatable of gourds. It is gen¬ 
erally prepared in the following ways:— (a) Cut in half, boiled and served 
as a vegetable with butter, salt, and pepper; (h) cut in half and fried ; (c) 
cut in slices and stewed in sauce; (d) cut in half and preserved in syrup 
with cinnamon and vanilla. 
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T. lobata, Roxh.; FI. Br. Ind., II., 6io» 

^^^>^Bu7t-chichinga, Bbng.; Ban<?iachinga, jangli^chtchinda. 

References.— FI. Ind., Ed. C.B.C., 694; Atkinson, Ec. Prod. 
N.-W. P.,Pt.y., 3 , 4 >S- 

Habitat. -Found in hedges and among bushes in the Deccan Penin¬ 
sula; probably a variety of T. cncumerina. 

Food.—It flowers during the rains and produces an oblong, acute fruit, 
which, however, is apparently not eaten. Atkinson remarks that the 
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A useful Medicinal Gourd. 
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sptde"s°^ evident, since it appears to be as edible as the other 

Trichosanthes nervifolia, Linn,; FI, Br, Ind,, II,^ 609, 

Syn.— T. CUSPIDATA, Lavik, 

palval. Hind.; PotSl, Beng.; Kombii-Pudalai Tam • 
hommu^potfa, Tel. ; Podia kdyi, Kan. ; Patdlam, Malay. ' ' 

Hart. i6, 17; Pharm. Ind., q 6 • Moodeen 

t Gazetteer,My sore & Coorg, 55. 

Habitat.—A native of the Deccan Peninsula and Ceylon. ' 

Medicine.—Medicinal properties similar to T. dioica, Roxh. 

T. palmata, Roxb.; FI, Br, Ind,, II,, 606 ; Wight, III,, i, 104, /oj, 
^3^* laciniosa. Wall.; T. aspera, Heyne; T. tricuspis, Miq,; 

T. BRACTEATA, KutZ ; CUCURBITA MELOPEPO, & BryONIA PALMATA, 
Wall. 
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Vern. Ldhindrdyan, indrdyan rnnhal. Hind.; Mdkdl, Benq, ; Indrd^ 
yan, parwar, palwal, makhdl,, Idl-indrdyan, N.-W. P. j jhdrdvan, 
Kumaon; KaunM,QoMB.; Kavandala, Mar.; Ldl-indrdvan, gudl 
panda. Roundel, UEC.; horaitai, shavari-pazhavi, ancoruthai, Tam • 
Avvaguda.paftduy dhuvva, kdki donda, dhuha, donda, dguba, awagudd 
avaduta, Tel.; Avagude-hannu, Kan. ; Titta-hondala, Sing.; Mahdkd- 
la. Sans., Anbaghol, hanzale-ahmar, Arab.; Hanzale-surkh, Pers. 

References.-i?«i Ad C.A.C.. Cgs; Kur,, infour. As Soc., 

1 ^ 77 i Pt. ti., 99 ; Thwattes, En. Ceylon PI., 126; Dalz. & Gibs., Bomb 
§->/0S; Klliot, FJAndkr W, 18 , 27 , 77 : Pharm. Ind.,g6; Ainslie. 
Mat, Ind., II., Ind.,Hs ; O Shaiighnessv, Beng. Dispens., 849; Moodeen 
Sheriff, Supp. Pharm. Ind., 248; U. C. Dutt, Mat. Med. Hind., 208 • 
Dymock, Mat. Med. W. Ind., 2nd Ed., 845 ; S. Arjun, Bomb. Drugs 60 • 
Irvine, .Mat. Med. Patna, 71; Official Corresp. on Proposed New Pharm 
Ind., 289; Bidte, Prod. S. Ind,, Paris Exh., 80 ; Atkinson, Him. Dist * 
SWspQ, 7^2; Ec. Prod N.^W. P., Pt. v., 4; Drury, U. PI., 433; Bird* 
wood, Bomb. Pr , 87 ; Gazetteers :—Mysore & Coorg. I.. 6t • N ~\V P 
/., 81; IV., Ixxii; Boswell, Man. Nellore, 118, 125, / • • •> 


Habitat. - A ver>^ large climber, common in all moist thickets from 
the Himalaya to Ceylon and Singapore, ascending hills to the altitude of 
5,000 feet. 

Medicine.—Ainslie informs us that the fruit, pounded small, and in¬ 
timately blended with warm cocoa-nut oil, is considered a valuable applica¬ 
tion for cleaning and healing “ those offensive sores which sometimes take 
place inside the ears. The same preparation is si^posed to be a useful 
remedy, poured up the nostrils in cases of ozaena.’* The root is described 
by Wight as useful in inflammation of the lungs in cattle. O’Shaugh- 
nessy was induced by the singularly bitter taste of the rind to make ex¬ 
periments with a view to ascertaining whether it possessed purgative, tonic, 
or aperient properties, but given in three-grain doses, thrice daily, it was 
found to produce no sensible effect {Beng. Dispens.). Dymock states 
that Natives in Bombay sometimes smoke the fruit as a remedy for 
asthma. The root, wdth an equal portion of colocynth root, is rubbed into 
a paste and applied to carbuncles; combined w'ith equal portions of the 
three myrobalans and turmeric, it affords an infusion which, when flavoured 
with honey, is given in gonorrhoea {Mat. Med. W. Ind.). 

Special Opinion.~§ The juice of the fruit or the root-bark boiled 
with ^ingelly oil, is used with good effect as a bath oil for the relief of lone 
standing or recurrent attacks of headache” {Surgeon-Afajor W. R, 
Thompson^ C.I.E,, Madras), 
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The Snake Gourd. {J. Murray.) 


TRICH 0 SANTHE 3 

cordata. 


TRICHOSANTHES, Linn.; Gen. PI., I., 821. 

Trichosanthes anguina, Lvm.; FI. Br. Ind., II., 601; 

The Sn'ake Gourd. [ Cucurbitace^. 

Vern. — Purwul, chdchenda, chachinga. Hind.; Chichingd, Beng. ; 

chhindard, Uriya ; Jhajhinda, N.-VV. V.-.Chachir^a, chachtnda, Oudh ; 
Chachitula, Kumaon j Gdlar iori, pandol, chichinda, Pb. ; Pandoli 
rebhri, kadoiri,S\iiiiPtidola,C.'^,\ PandoluyPadval, pat'war.pada^ 
•vala/parulay "Qo'iAli.Padualy Mar.; Linga potlayy potluypotla kaya, 
Pollv kdyUy poallkdyay Tel. ; Padavala kdyiy Kan. ; Paiden-ni'waey 
bURM.; Chichin-day Sans. 

References. — Roxh.y FI. Ind.y Ed. C.B.C.y 694: Voigty Hort. Sub. Caly 
57 ; Kurzy in Jour. As. .Soc.y 1877yPt. ii., 98} Dais. & Gibs., Bomb. FI- 
Supply i 37 ; Stewart, Ph. Pl.y99; DC., Orig. Cult. PL, 2^2 ; Ellxot, 
FI. Andhr.y 107y tSS% ^ 5 ^; Mason, Burma & Its People, 470, 747 ; 
Ainsliey Mat. Ind., if., S92; O'Sliaughnessv, Beng. Dispens., 351 ; U. C. 
Dutt, Mat. Med. Hind., 295 ; Murray, PI. & Drugs, Sind, 39 ; Atkin¬ 
son, Him. Dist.y 700; Ec, Prod., N.-W. P., Pt. v , 4; Duthie & Fuller, 
Field & Garden Crops, Pt. ii., 45, t. xlvi. ; Lisboa, U. PI. Bomb., 157 ; 
Birdwood, Bomb. Pr., 159 ; Royle, III. Him. Bot., 219 ; Stocks, Rep. on 
Sind; Madden, Note on Kumaon,2y9 ; Smithy\Dic., 3S1 ; Kew Off. Guide 
to the Mus. of Ec. Bot.. 70 ; Settle. Reps., Kdngra, 25, 28; Chanda, 82; 
Gazetteers :—Mysore & Coorg, /., 6t ; II., 11; Bombay, V., 26 ; VIII., 
184; XIII. , 294; N -W. P., J., 81 ; IV., Ixxii.; Orissa, II., lSo\; Ind. 
Forester, IX., 20r. 

Habitat.—An annual creeper, which probably was originally wild in 
India or the Indian Archipelago {DeCandolle). It has never been found 
truly wild, and was considered by Mr. C. B. Clarke to be a cultivated 
state of T. cucumerina, from which it differs only in the fruit. 

Cultivation. —It is cultivated throughout India as a rainy season 
crop. Mr. GoIIan of the Botanic Gardens, Sahdranpur, recommends 
that two sowings should be made, the first in April, the second in May 
i^Ind: Forester, IX., 201). The general treatment and mode of cultivation 
is the same as that of the cucumber. It is impossible to obtain information 
as to the extent to which it is grown throughout the country. 

Medicine.—The seeds are considered cooling. 

Food.—The long, cucumber-like fruit is cooked and eaten as a 
vegetable, either boiled or in curries. When ripe it varies in length from 
1 to 3 feet, and is of a brilliant orange colour; when young it is prettily 
striped with white and green. If gathered when very young, less than 4 
inches in length, and cut into thin strips, it may be cooked in the same 
way as French beans, and forms a very fair substitute for that vegetable, 

T. cordata, Roxb.; FI. Br, Ind., 11 .^ 608. 

Syn. —T. tuberosa, Roxb.; T. palmata, Wall, Cat t^8 Fpartly, & C, 

Vern.— Bhoii kumra, bhuml kumara, bha-khumba, pntol, Beng. 

References.— Roxb., FI Ind., Ed. C.B.C., 6 gs ; Irvine, Mat. Med. Patna, 
15, 87 ; 0 'Shaughnei\,yy Beng. Disbens., 3so; Pharm. Ind., 96 ; Taylor, 
fopatiraphy of Dacca, 55 ; Drury, U. PI. Ind., 433. 

Habitat.—An extensive climber, met with at the base of the Eastern 
Himdlaya, from Sikkim to Assam and Pegu; frequent in the Khdsia 
Tarai and Cachar. 

Medicine. -The large, tuberous ROOT is considered a valuable ^onic, 
and is employed as a substitute for calumba {Roxburgh). Irvine remarks 
thai it is also deubstruent, and that in Patna, the dried flowers are 
believed to be stimulant in doses of 2 to 5 grains. Taylor states that in 
Dacca the root, dried and reduced to powder, is given in doses of 10 graios 
in enlargements of the spleen, livL % and abdominal viscera. The fresh 
root, mixed with oil, forms a common application for leprous ulcers {Topog, 
Dacca)* 
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Trichosanthes cucumerina, Linn.,- Fl. Br. Ind., II., 6 og. 

Syn. _T. LAciNiosA, Klein; T. pilosa, Bryonia umbellata, Cucumis 

Missionis, Wall. 

Vem. '--“Jangli-chi-ch6ndd, Hind. ; Ban-cht-changdf ban-patois ranacha- 
padaualis Jangli chichuiday patol, bayi-patols kandori, 

N.-W. P. ; Jangli'chachinda. KuMAONj Gwal kukris mohqkri, Pb. j 
Rdn parulyjangli-padavalay kadu-padavalas pudoli. Bomb.; Rdndcha- 
paderoali, kadu padavala, ja^igli-padayala, peruluy MhR.iPatola 'iuz.; 
Kdttup-pipudaly pSy-pudaU pudely 1am.; Adavt-pntlay chddu-potla, 
patdlamuy patdlasy cheti-potlay chayudpoHah chHipotlay chyaapottay 
Tel.; Bettada-padavaluy kiripodla kdyiy Kan.; Katppam-patdlaniy pata- 
valaniy pdpatolaniy Malay.; T6-pelen-moyey tha-hwot’kha y Burm.; 
Dununaalay Sijmg,; Patoloy Sans. ^ 

References.— Blind., Ed. C.B.C.y694; Voigt, Hort. Sub. Cal, 
S7 : Kure, in Jour. As. Soc., 1877, Pt. ii.. 9^; Thwaites, En. Ceylon PI, 
126 • Dalz. & Gibs., Bomb, bly‘ii02 ; Elliot, PI. Andhr12, 3 s, 37 , 14^ ; 
Me^on, Burma & Its People, 470 , 74 ?! Auislie, Mat. Ind., II., 296; 
O'Shaughnessy, Beng. Dispens., 350;\Dymock, Mat. Med. W. Ind., 2nd 
Ed., 343 ; Cat. Baroda Durbar, Col & Ind. Exhib., No. 178 ; Atkinson, 
Him.Dist., 310, 700 ; Ec. Prod., N.-W. P., Pt. v., 3 , 4 * 5 ! Drury, U. PI, 
433;.Lisboa,U. PI Bomb., 158; Royle, III Him. Bot., 219 i Bedie, Prod. 
S. Ind., Paris Exhib., 58 ; GaBcttccrs Mysore & Coorg, !., 55 / Bombay, 
XV., 435; N.-W. P., I., 81; IV., Ixxvi ; Boswell, Man. Nellore, 120 ; 
Ind'forester. III., 238; Agri.-Horti. Soi^ Ind., Trans , VII,, 64, 67 ; 
Journ. {Old Series), IV., 202. 

Habitat.—An extensive climbing annual, which grows on hedges and 
bushes; found throughout India and Ceylon. 

Gum.—A gum, said to have been obtained from this plant, was sent 
from Madras to the Panjdb Exhibition. It is, however, very doubtful if 
the product in question really was derived from a cucurbitaceous plant. It 
must in any case be.unimportant, since no other reference to it can be 
found in works on Indian economic subjects. 

Medicine.—The patoln of Sanskrit writers, a plant which is mentioned 
by Chakradatta as febrifuge and laxative, is said by Dymock to be refer¬ 
red in Bombay to this species. In Bengal, on the other hand, T. dioica is 
believed to be the Sanskrit patola. However this may be, the species under 
consideration is simposed to possess several valuable properties. Thus 
Ainslie writes, *‘The tender shoots and dried capsules are very bitter 
and aperient, and are reckoned amongst the stomachic laxative medicines 
of the Tamools; they are used in infusion to the extent of two ounces twice 
daily.^^ In South India, at the present day, the seeds are considered to be 
a remedy for disorders of the stomach, antifebrile and anthelmintic; the 
tender shoots and dried capsules are believed to have the qualities described 
by Ainslie, and are given in decoction w’ith sugar to assist digestion; the 
jmCE of the LEAVES is thought to be emetic, that of the root purgative the 
STALR in decoction is reputed expectorant {Drury). In Bombay, Dymock in¬ 
forms us, the plant has a reputation as a febrifuge, and is given in decoction 
with ginger, chiretta, and honey. " Muhammadan writers describe it as 
cardiacal, tonic, alterative, antifebrile, and as a useful medicine for bods 
and intestinal worms.” In the Konkan the leaf-juice is rubbed over the 
liver, or the whole body, in remittent fevers [Mat. Med. W. Ind.). 

SpECfAL Opinion. —§ **The juice of the leaves and fruit is useful in 
cases of congestion of the liver and bilious headache; it also acts as a 
laxative. T?e roots act as a powerful cathartic” {Civil Surgeon J. H. 
Thornton, B.A., M.B., Mongkyr). 

Pood._“ The ripe fruit is eaten in stews by the Natives ; it is exceed¬ 

ingly bitter, for which it is reckoned the more wholesome” {Roxb.). 
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Clover in India. ( 7 - Murray.) TRICON ELLA. 


Food.—The bright-red fruit of the wild plant is not eatable, owing to 
its severely drastic properties, but, under cultivation, the fruit becomes 
a wholesome, vegetable when well boiled. At the Cape of Good Hope its 
poisonous properties appeared to be removed by pickling (Jour, Agri,- 
Mortis Soc.f X. (Old Series), 3), 

Domestic and Sacred.—The poisonous fruit is said to be occasion-* 
ally mixed with rice and thus employed to destroy crows (Roxburgh). It 
is used by the Hindus of Western India as an ear-ornament for their.idol 
Ganpatti, who is dressed up and seated in state in every Hindu house 
once a year, to bring good luck to the inmaces {Dyvtock). 

TRIFOLIUM, Linn.; Gen. PL, 4^7, 

Trifolium fragiferum, Linn,; FI. Br, Ind., //., 86; Leguminos.®. 
Strawberry-headed Clover. 

Vern.— Chit-batto, Kashmir. 

Habitat.—Confined to Temperate Kashmir, and much like T. repens. 

Fodder.—Eaten by cattle. This plant receives its English name from 
fruit-like appearance of its calyces, which expand and take on a reddish 
colour after the flowers fade. 

T. pratense, Linn.; FI. Br. Ind., II., 86. 

Red or Broad-leaved Clover or Cow-grass. 

• Vern. — Trepatra, chit-batto, Pb. 

References.— DC., Crig, Cidt. VI., 105 ; Stewart, Pb. PI., 76; Year-Book 
Pharnt., 1873, 842 ; Atkinson, Him. Dist., 3 o 8 , 

Habitat.—Extends from Kashmir to Garhwdl at altitudes of 4,000 to 
8,000 feet and is not uncommon. 

Fodder.—This is one of the common forage clovers in the above-men¬ 
tioned region, and is regarded as a good cropper where the commoner 
clover fails. 

T, repens, Linn.; FI. Br, Ind,, IL, 86, 

White or Dutch Clover. 

Vern. — Shaftal, shoful, Pb. j Ghurg, Pushtu. 

References. — AitchUon, Bot. Afgh, Del. Com., 48,^Stewart, Pd. PI., 76; 
Lace, Quetta PL, in MS. ; Atkinson, Him, Dist., 3^ ; Gasetteer, Mysore 
& Coorg, /., S9 ; Agri.-Horti. Soc. Ind,, ^our. {Old Series), XIV., 12. 

Habitat. — A slender, wide creeping herb, common in many parts or 
the Temperate and Alpine Himdlaya, up to 16,000 feet; also found in the 
Nilghiris and Ceylon, w'here, perhaps, it has been introduced. 

Fodder.—This is one of the most highly prized fodder plants of Europe. 
On the Himalaya unfortunately, however, it has the evil reputation of 
readily causing salivation. [The writer has seen several horses suffering 
very badly and one that died ; in each case the attendants w'ere confident 
that this was due to their having eaten the wild white clover.— Ed,, Diet, 
Econ, Prod.'] 

TRIGONELLA, Linn.; Gen, PL, I,, 486. ^ 

A genus of annual herbs which comprises some fifty species, of which eight 
are met with in India. The Fenugreek is the only indigenous species of 
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any importance, thoug^h some of the other species might doubtless be uti¬ 
lised as fodder. The small crescent-shaped pods of an Asiatic, though non- 
Indian, member of the genus, T. uucata, Boiss.y is imported into Bombay 
from the Persian Gulf, under the name of iklil-el^malik, for medicinal purposes 
(see Pharmacog. Ind., /., 404), 
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Trigonella Fcenum-graecum, Z 7 . £ r . Lid ,, //., 87 ; Legu- 

The Fenugreek or Fenugr/ec. 

Vem.— Methi, muthi, HiND.j MSthi, methi^shaky viethika, kisnugreebi 
Beng.; Methiy methun, methri, Pb.; Shamli, Afo.j Matki, miiha, 
Sind; MHhiy metkini, bhajiy Guz.; Vendayam, ventayamy Tam.; Me 7 i- 
iuluy menti kura, Tel.; MMhydy menie jsoffu, menie-palle, Tticnte, 
Kan.; Uluva, veniayam, venthtam, Malay.; Pe-ndn-ta^zi, Burm. ; 
Uluvay Sing.; Mdthi, methikd, Sans.; Hulbah, Arab.; Shanbalid, 
shatnlii, skamliz, shamlid, Peks. 

References. — FI. Ind., Ed. C.B.C., s88 ,* Siewari, Pb. PL, 77 ; DC,, 

Orig. Cult, Pl'i 112 ; Sir W. Elliot, FI, Andhr., uS; Fliick. & Hanb,, 
Pharmacog., i72 ; Fleming, Med, PI. & Drugs {^Asiatic Reser., XI), i 83 ; 
Ainslie, Mat, Ind., /., 130; O'Shaughnessy, Bcng.Dispens., 2gi; Irvine, 
Mat, Med, Patna, 66 ; Medical! opog., Ajm., 14$ i U, €, Duit, Mat, 
Med. Hind., T44, 3 og; S. Arjun, Cat. Bomb, Drugs, 44; Murray, 
PI, & Drugs, Sind., it 3 ; Bent, & Trim., Med. Pi,, ; Dymock, 
Mat. Med, W, Ind., 2nd Ed,, 2og; Cat. Baroda Durbar, Col, & Ind, 
Exhl., No. J7g t Year-Book Pharm,, 1874, ^24; Trans, Med, & Phys. 
Soc., Bomb. {New Series), No, vi., i860, 33 o; Birdwood, Bomb. Prod., 
31,148, 220; Baden Powell, Ph. Pr,, T5T, 24S; Atkinson, Him. Dist, 
(X,, N,-W, P. Gae.), 308 , jo8, 752j Useful PI. Bomb. {XXV., Bomb, 
Gag.), 1ST, 217 ; Econ. Prod, N,-W, Prov., Pt, V, {Vegetables, Spices, 
and Fruits), 13, " 75 , 37 , 40; StocFs Rep. on Sind; Nicholson, Man. 
Coimbatore, 224; Morris, Descriptive & Historical Acet., Godavery, 68; 
Bombay, Man. Rev. Acets., 102, 103; Madden, Note on Kumaon, 280 ; 
Settlement Rept, t — Panjdb, fhang, go, gr ; N.-W, P., Kumaon, App., 
33 ; Gagetteers •.'-Panjdb, Karnal, 172; N.AV. P., /., 80; IV,,lxx,; 
Orissa, II., 27 ^ 34 , t8o ; Mysore & Coorg, II., 55, Sg ; II., 11. 

Habitat.—A robust,annual herb, wild in Kashmir, the Panjab, and the 
Upper Gangetic plain, widely cultivated in many parts of India, paiti- 
cularly in the higher inland provinces. 

Cultivation. —No particulars can be given of the annual area under 
the crop, except in the cases of Bombay and Madras, the former of which 
had, in 1888-89, 1,358 acres, and the latter 257 acres, under Fenugreek. It 
is, however, of considerable importance in other parts of India, espe¬ 
cially in the Panjdb. The following may be accepted as typical of the 
method of cultivation : — 1 ( is grown near wells and satldb lands.^ On the 
former it is generally sown after cotton, sometimes after judr, rarely 
on uncropped grouna. The seed, about 3ofli to the acre, is scattered 
broadcast in the month of February, is trampled into the ground, and 
watered. It seldom fails to germinate, and after the leaf appears re¬ 
quires no care beyond five or six further waterings. A top-dressing is 
often given. The crop is ready to cut in April. On saildb lands it is 
sown in the end of October or beginning of November, good new allu-^ 
vium or rich old clayey loam being generally selected. After one or two 
ploughings the seed is scattered broadcast and ploughed lightly in. The 
crop ripens about the same time as that on well lands {Settlement Report, 
Jhang District), 

Dye.—The seed yields a yellow dye, and enters into the composition of 
an imitation of carmine. The yellow decoction produces a fine permanent 
green with sulphate of copper. 
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Medicine. — Fenugreek has been known and valued as a medicine from 
very remote antiquity. Sanskrit writers describe the as carminative, 

tonic, and aphrodisiac. Several confections made with them are recom¬ 
mended for, use in dyspepsia with loss of appetite, in the diarrhoea o 
puerperal >\’omen, and in rheumatism {U. C. DuU), “ Muhammadan writers 
describe the plant and seeds as hot and dry, suppurative, aperient, 
diuretit, emmenagogue, useful in dropsy, chronic cough, and enlargements 
of the spleen and liVer. A poultice of the leaves is said to l^ 
external and internal swellings and burns, and to prevent the hair falling 
off. The FLOUR of the seeds is used as a poultice, aud is applied to the 
skin as a cosmetic. The oil of the seeds is also used for various pui^ 
poses” iDymock). Ainslie informs us that the seeds are much prescribed 
by Native practitioners in dysenteric complaints, being commonly toasted 
and given in infusion. In the Fanjdbthe seeds are used in fomentation, 
and are prescribed for colic, flatulence, and dysentery {^Stewart). Made 
into a gruel they are given as a diet to nurses, to increase the flow of milk. 
In Western Ind:ia the leaves are employed both externally and internally 
on account of their cooling properties. Dymock states that they have an 
aperient action in **bilious states of the system.” 

In European medicine, fenugreek at one time enjoyed as high a repu¬ 
tation as it now holds in Hindu and Muhammadan Materia Medica. 
It is the Feenum Grcecum ” of Latin writers, the of Dioscorides 

and other Greek authors. Its mucilaginous seeds, “ siliquas ** of the 
Roman peasants, were valued as a food and supposed to possess many 
medicinal virtues. Cultivation of the plant was encouraged by Charle¬ 
magne in Central Europe (A.O. 812) and fenugreek was grown in 
English gardens in the sixteenth century fe* Haubury). Ihoiigh 

officinal in most of the Pharmacopaeias of the eighteenth century, fenu¬ 
greek is now obsolete as a medicine in Europe. FlUckiger &. Hanbury, 
however, state that the seeds are still often sold by chemists for veterinary 
pharmacy. 

Chemical Composition.— The cells of the testa contain t.pnin, the 
cotyledons, a yellow colouring matter, but no sugar. The air-dried seeds 
give off 10 per cent, of water at loo^C., and on subsequent incineration 
leave 7 per cent of ash, of which nearly a fourth is phosphoric acid. 
From the pulverized seeds ether extracts 6 per cent, of a foetid fatly oil 
having a bitter taste. Amyiic alcohol removes a small quantity of resin ; 
alcohol, added to a concentrated aqueous extract, precipitates mucilage, 
which amounts when dried to 28 per cent. The percentage of nitrogen 
indicates an equivalent of 22 per cent, of albumen [PJfarmacographin). 
Johns states that tw^o alkaloids exist in the seeds, ohoUnCy a base found in 
animal secretions, and trigonelline (C^ H7 O), a substance 

which may be crystallised from alcoholic solution in colourless prisms; it 
has a weak saline taste. 
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Trade.— Large quantities of the seed are annually exported from the 
higher northern plains in which the crop is grown, to other parts of India. 
The imports from Karachi into Bombay alone amount to about 10,000 
cwt. annually, and a considerable amount is received in the same town 
from the Ghdts, the Deccan, and Guzerdt. The value varies from R40 to 
R50 per candy. 
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Special Opinions, —§ The seeds, made into a gruel, are used as 
a stimulant and tonic ” {Surgeon^Major A. S. G. J-iiyaka]% Muskat). 
“ Boiled well with milk it is ^ven internally in bleeding piles. The leaves 
fried v/ith ght are used in dysentery” {St^rgeon-Maior D. R. 

M.D.y CJ.E.f Madras). The leaves applied as a poultice are much used 
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in cases of contusion ” Assistant Lai Mahomed, Hoshangabad, 

Central Provinces), 

Food and Fodder.— The leaves, especially when young, are largely 
employed as a vegetable in India. They are boiled and afterwards fried 
in ghi; the taste is bitter and very disagreeable to Europeans. The seeds 
are chiefly used as a condiment to flavour curries made of rice, pulse, 
flour, and meat, or as a relish with unleavened bread. They have an un¬ 
pleasant odour, with an unctuous, farinaceous taste, accompanied by consi¬ 
derable bitterness. The young pods are eaten as a vegetable, being gene¬ 
rally cooked by simply boiling in water. The plant is a valuable fodder, 
though believed to be heating and lactifuge. The seeds form an important 
constituent of many cattle foods, and are used to render musty hay and 
compressed fodder palatable. They are said to be also employed as 
an adulterant of, and substitute for, coffee. 

Trigonella occulta, DeliU ; FI, Br, Ind,, II., 87. 

Syn. — T. ARGUTA, Visiani. 

References. Boiss., FI, Orient,, II,, 84 • Murray, PI, & Drugs, Sind, ii 3 . 

Habitat.—A diffuse, densely caespitose annual, found in the plains of 
Sind and the Upper Gangetic plain near Lucknow; distributed to Egypt 
and Nubia. 

Medicine.—In Sind, the seeds are used in dysenteric affections {Mur^ 
ray). 

Food ,—“ The fresh-gathered plant and pods are eaten as a pot-herb ” 
{Murray)* 

Trepe de Roche, see Lichens, Vol. IV., 638. 

TRIPHASIA, Lour. ; Gen. pt. !„ 303. 

Triphasia trifoliata, DC.; FI. Br Ind„ /., yoy ; RuxACEiE. 

Syn.—T. AURANTIDLA, Loiit, ; LiMONIA TRIFOLIATA, Linn,; L. DIA- 
CANTHA, DC. 

Vern. —Chini naranghi. Hind. 

References.— & Gibs,, Bomb. FI, Supp., 121 Kurz, For, FI, Burm., 
/., ig2; Gamble, Man, Timh., S 9 1 Burm,, FI, Ind,, t. 3 s, f, i; Mason, 
Burma <Sr Its People, 45 '^* 759 ! Few Bulletin, i88g, 22} Lisboa, 
Useful PL Bomb,, 149, 

Habitat.—Common as an escape in the Western Peninsula and in 
gardens throughout India. It is a native of China, but has been intro¬ 
duced into India for many years. 

Food.—The fruit is eaten in Southern and Western India, and is fre¬ 
quently used in conserves and pickles. It is a very common ingredient of 
Chinese preserved fruits. ^ 

TRITICUM, Linn. ; Gen, PL, III., 120^, 

A genus of annual or biennial grasses, erect, with flattened leaves, terminal, 
cylindrical, or elongated spilces, and a flexuous rachis, alternately hollowed for 
the reception of the spikclets, continuous or rarely jointed. According to 
Bentham & Hooker, the genus includes the two old genera, Critho- 
dium, Link, and iEgilops, Linn., and composes in all some ten species 
natives of the Mediterranean region and of Western As a. Of these the only 
species of economic importance belong to the section of Triticuni proper, or 
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cultivated wheats. Haeckel, the latest monographer of the genus, whose 
arrangement will be followed in this article, considers that there are three species 
of that section, namely, Triticum monococcum, T. sativum, and T. polo- 
nicum. The first of these undoubtedly grows wild in Greece and Meso¬ 
potamia, and is cultivated in Spain and elsewhere. It was grown by the abori¬ 
ginal Swiss lake dwellers, a fact demonstrated by the grain having been found 
near their dwellings. T. sativum^ the ordinary cultivated wheat, is by Haeckel 
referred to three principal races, which will be considered below. The third 
species, T. polonicum, is a very distinct form, with long leafy glumes. It is 
of doubtful origin ; like the first species it is not^ cultivated in India, and may, 
therefore, be excluded from consideration in this work. Though it is conve¬ 
nient to a dhere to this classification of the cultivated wheats into three distinct 
species, it must be remembered that there is every probability of the descent 
of all from one common stock j perhaps, as DeCandolle thinks, from a 
small-grained form of T. sativum, or from T. monococcum, formerly culti¬ 
vated by the Egyptians, and by the lake-dwellers of Switzerland and Ital3* J or 
possibly from some of the wild species formerly included in the genus iEgilops. 


Triticum sativum, Lamk, ; Gramineje. 

Wheat, Eng.; Froment, Fr,; Weizen, Germ. 

Haeckel recognises three principal races, namely, a,spelta,/ 3 , dicoccum, 
and y, tenax. 

Syn* T. VULGARE, Villars. ; T. HYBERNUM & T. /ESTIVUM, Linn.; 
1. TURGIDUM, Linn.; T. COMPOSITUM, Linn.; T. com pactum, ; 

T. DURUM, Desf.; T. DicocEU M, ScAronj^. / T. amyleum, Scringe; 

1. SPELTA, Linn. 

gif!». Hind.; C/un, gom, gam, Reng. ; Tro, 
shruk, fokar (white), tomdr (red), Michi ; Chubot (when the ear begins 
to form), (when the ear is out), C. P.; Gehun, N.-W. P. & 

UUDH; Kanak, gehun, rozatt, dro, do, zud, nis, to, Pb. : Candam, 
Afghan.; Kank? .giTi., Sind; Deccan; gium, 

gno'wn, mar-ghum, ghaTvut-ghum, kapale, gohuvi, Bomb.; Gafiung, 
mar. j Ghavun^ gawn, Guz.; Gddumai, godufnbay-arisi, Tam. ; G6du- 
muLu, iKL.i Gddht, K^. •, Kbtanpam, gendum, Giyonsabd, 

gyungsa~ba,u\}yu. I Tiringu, SiNG. ; Godhuma, sainan, (yava, though 
^metinies applied to this grain more correctly denotes barley), (U. C. 
Dutt gives Mahdgodhuma, a large-grained form; Madhuli, a small 
grained; and Nihsuki, a beardless wheat. The first was held bv 
Sanskrit vvriters, to have been introduced from the West and the second to 
have been indigenous to India. It was, therefore, very probably the most 
anciently cultivated form, but may have passed (as is customary with many 
other crops at the present day) as indigenous because its history was not ' 
known.—Frt., Did. Econ. Prod.), Sans. ; Hintah, burr, Arab. • Gan- ' 
dum, Pers. ' 

References.—Zlfl/xjr. & Gibs., Bomb. FI. Suppl, p;; Stewart, Pb. PI, 
262, 263 ; Aitchison, Rept. PI. Col. Afgh. Del. Com., 127; also Notes 
on Prod. W, Afgh. & Persia, 212; DC., Orig. Cult. Pl.^ Jcj, 
359 , 362 , 36 $; Mason, Burma & Its People, d76, 8t8; Sir W. 
Elliot, FI. Andhr,, 61; Pharm. Ind., 254; O'Shaughnessy, Beng. 
Dispens., 632; Moodeen Sheriff, Supp. Phnrm. Ind., 249; U. C. Dutt 
Mat. Med. Yfind., 267, 298; S. Arjint, Cat. Bomb. Drug's iKd*’ 

Murray, PI. & Drugs, Sind, 14; Bird wood. Bomb. Prod., ij 3 243 * 
^j^^.Powell P^ Pr., 225, 22^,383; Drury, V. PL Ind., 434 : DutVie, 
& Fuller, Fteld & Gard^t Crops, J-^8; Usful PI Bomb. {XXV., Bomb. 
Gaz.), t8g 208 ; Royle, Prod. Res., 426 ; McCann, Dyes & Tans, Ben^. 

84, 36 , 90-98; Bidie, Prod. S. Ind., 70 . 
Tropical Agricultitre, 297: Rrp.onthv Col. & Ind. Exhbn., 12^ /26 * 
2U^ecn Akbary, Gladwin^s Trans., II., 44, jjc . Nu n/ir /ndln n 
Empire, 384, 3 Ss, 452; Man. Madras Adm., /., 288, 200* II 8< 
3,109,1/9; Etcholson, Man. Coimbatore, 222, $ 83 , c,?c, Man 

Kurnool, 172; Moore, Man, Trichinopoly, 366 ; BembaJ, Admin Rc% 
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{i889)y 76-79, 105 ; {Statistical Returns), 5 , 7 , 9, 70, 72/ Bo7nb. Man. Rev, 
Accts.y JOT ; Bengal Admin. Rep. {18S9). Pt. /., 27, 28 ; Pt. II.. 12. 106, 
toy. If 5, T22y i 36 y 13S, 146, 147,1 63 , 165 : British Burma, Rep. on Inland 
Trade {1884-85), App. %i., 4 ; British Burma, Rep. on Trade & Navigation 
{t 884^5), g ; Settlement Retorts x-^N.-W. P., Kumaon, App. 32; Ccjitral 
Provinces :— Baitool, 77 / Chanda, 81, 84, 96, 98 ; Damoh^ 87 ; Juhhidpore, 
86 ; Hoshungabgd, 2-}7, 287 ; Mundlah, 46 ; Nagpore. 2j3; Nimar, 196 • 
Nursingpur, S3; Saugor, 98; N. Godavery, 35 : Wurdah, 65-67 ; Port 
Blair {i570-7i),27 ; GazetteersPanjab, Karnal, 172; N.-W. P., L, 86 ; 
Central Provinces, J8, 114, 385, 471, 56 r, 516 ; Sind, 3 o 6 ; Burma, /., 465 ; 
Mysore & Coorg, I.,68 ; Rajputana, 96, 128, 254, 255, 279; Ulwar, 87, A'p, 
j 66 ; Annual Reports of Dirs. Land Rev. and Agri. in many pass¬ 
ages; Reports of Chamb'ers of Commerce, Bombay, Calcutta, Karachi^, 
Proceedings of the Govt, of India, Rev. 6* Agri. Depts., in many passages. 
Watt, on the conditions of wheat growing in India, Jour. Royal Agri. Soc. 
Eng., XXIV., 8 ; Watt, The Trade of India and its Future Development, 
Pro. Royal Col. Inst. XVIII., 45, 60, 68 ; Agri.-Horti.Soc. Ind.i—Trans.^ 
I., 19 , 24, 27, 28, 166, 195, 197, 201, 207 ; II., 157,190 ; III., 83 , 90, 187 ; 
IV., 82-85, S8 91 99, 102, 107, 117, ti8, J24, 144, 145, ISO; V., 63 , 68; 

VI. , 74 , 75 ; VIII., 94 , 95 , 17 r, 419; Jour., /., 142-145, 158, 165, 335 ; IT 

Pt. 257 ; Pt. II., iy 6 , 177, 256, 259, 267, 293, 409, 410, 442, 447, 448; 
450, 480, 537 - 539 , 547 , 592 ; HI., 94 , 98, Scl., 198, 194, 249; IV., Pt. /., 
if?/ ^ 7 , Fro. xxtii.-xxv., xlix.; V., Pt. /., i 35 , i 36 ; VI., 148 ; 

VII. , Pt. ll., I, 2 ; VIII., 57; XIV; i 33 ; New Series, /., Pro. xxxii., 
xxxiii ; III., Sel. 84, 35 ; VI., Pro. 26 ; VIII., 79, 80, 82, 173,178 ; Bear 
The Indian Wheat Trade, Jour. Royal, Agri. Soc. Eng., XXIV., 50; 
Indian Agriculturist, 1S86, 1887, 1889, 1890; Rev. & A^i. Dept., 
Notes on Wheat, 1885, J889 ; Basu, Rep. Agri., Lohardaga Dist., Pt. /., 
50, 152; Pt. II., 24, 30-32, 53 , 54, 61, 72,74; Clifford Richardson, In¬ 
vestigation of the Composition of American Wheat and Corn ; Report on 
the Distribution ana Consumption of Wheat, 1885, 1888 • Report, Impu.- 
rities in Indian Wheats, 1888-1880; Report Nagpore Experimental 
Farm, 1884-85; Hncyclop. Brit., XXIV., 531; Balfour, Cyclop. Ind. 
1069; Morton, Cycl. Agri., II., 1004, iJ27-1155; Smith, Econ. Diet., 
438. 


Habitat & History of Wheat.—The question of the original habitat 
of wheat, and of the origin and history ot its widespread cultivation, has 
been dealt with very elaborately by M. A. deCandolle in his valuable 
work on the Origin of Cultivated Plants. He adduces numetous argu¬ 
ments in support of the opinion that the cultivation is prehistoric in the Old 
World, Very ancient Egyptian monuments, he says, older than the inva¬ 
sion of the shepherds and the Hebrew Scriptures, show otherwise this culti¬ 
vation already established, and v/hen the Egyptians or Greeks speak of 
its origin, they attribute it to mythical personages—Isis, Ceres, Trip- 
tolemus. ” A small-grained wheat has been found at the earliest lake- 
dwellings of Western Switzerland, the inhabitants of which w’ere at least 
contemporary with the Trojan war, and perhaps earlier. The same form, 
the T. vulgare antiquorum of Heer, was found by Unger in a brick of the 
pyramid of Dashur in Egypt, to which he assigns a date of 3359 B.C. 
Another small-grained race, T. vulgare compactum muticum, Heer, was 
less common in Switzerland in the earliest stone age, while a third inter¬ 
mediate form was cultivated in Hungary at the same period. From phi¬ 
lological data, combined with the absence of authentic records of wild 
w'he.u, DeCandolle believes that the culture of the plant in the temperate 
parts of Europe, Asia, and Africa is probably older than the most 
ancient known languages The Chinese certainly grew it 2700 B.C., ajid 
considered it a gift direct from heaven. In the annual ceremony of 
sowing five kinds of seed, instituted by the Emperor Shen-nung or Chin- 
Hong, wheat was one of the specie.s employed. After carefully considering 
all available information. DeCandolle concludes that the orig'inal home of 
the soecies in very early prehistoric times was in Mesopotamia, where it is 

635 












Products of India> 


from very Ancient Times. 


( 5 ^. Murray^ 


triticum 

sativum. 


1 j HISTORY 

said by Berosus, the earliest of all Western Historians, and a 
priest who wrote; some twenty-three centuries ago, to have occurre . 

The area,’’writes DeCandolIe, may have extended towards byn , 
the climate is very similar; but to the east and west of Western Asia, w^^ 
has probably never existed but as a cultivated plant; antenor, u 
true, to all known civilization.” Spelt is considered by the sarne 
to be a distinct species, which is said to have probably had 
in eastern temperate Europe and the neighbouring ^ ^ j 

This presumption is, however, based entirely on doubtful historical ana 
philological data, the latter of which are certainly faulty. He remarKs 
that spelt h?is no name in Sanskrit, nor in any modern Indian » 

a statement that was shown by^ Dr. Watt, in dealing with the . 

Bombay, to be erroneous. Spelt has been cultivated from an uncertain 
date in many localities of India, and bears distinct vernacular names, 
which are always applied to it and never to the commoner races of wheat. 

It is interesting to notice that support is given by Olivier to Haeckel s 
reduction of spelt to T. sativum, an authority, whose testimony, regarding 
the indigenous area of the latter species, is accepted by DeCandolIe. 

Olivier writes that he several times found spelt in Mesopotamia, in par¬ 
ticular upon the right bank of the Euphrates, north of Anah, in places 
unfit for cultivation. It is thus at least possible that spelt, if not distinct, 
may at very early times have become differentiated from ordinary wheat, 
in the original home of both, and that the seed of both forms may have 
Spread together, giving rise to the irregular apoearance of the former as a 
cultivated.plant in many parts of the world. [But there is still anothei con¬ 
sideration. In addition to the testimony of Berosus, DeCandolIe accepts 
that of Strabo as of some weight in any attempt to determine the origin ot 
wheat. Strabo was born 50 B.C., and he affirmed, on the authority of 
Aristobulus, that a gp-ain very similar to wheat grew wild upon the banks 
of fhe Indus. U. C. Dutt tells us that one of the wheats spoken of In’ 

Sanskrit writers was regarded as indigenous, while another was beard¬ 
less. There is thus very nearly as strong presumptive evidence in favour 
of India being the home of some of the forms of wheat as can be shown for 
any other part of the globe. There is sufficient, at all events, to justify the 
reprehension of any arbitrary affirmation in favour of one country tnore 
than another. India possesses perhaps as comprehensive a series of time- 
honoured forms of wheat as can be shown for any other country. It has | 
its hard wheats and soft wheats; its starch wheats and spelt wheats ; its ^ 
bearded and beardless wheats. It can also be abundantly demonstrated 
that most of these have been grown for countless ages on ve^ nearly the 
same fields as they are to be found at the present day. Even were it 
demonstrated that the Indus Valley wild grain, mentioned by Strabo, 
was the wild rice which exists there now, the position here urged would no^ 

Tn the least, be affected, namely, that wheat cultivation in India is .as 
ancient as in Europe or any other part of the world. I s 
ever, involved in an Cbscurity even more impenetrable than that which en- 
velopes the historic records of the wheat cultivation in otl^ pa 
world. It muf/:, however, be remembered, in discussing the question o 
the origin of thi? anciently cultivated cereal, that it is very nearlv impo^ 
sible, whatever rhe original home of wheat may have been, to determine with 
accuracy the character of the first parent from which it was derived. But 
DeCandolle’s concluding remark regarding the wheats found in assoco 
tion with the remains of the lake dwellers of owilzerland and Italy is there¬ 
fore significant, vis.y that “ None of these is identical with the wheat now 
cultivated, .as more profitable varieties have taken their place/ Ihrt . 
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REVIEW OF THE AREA UNDER WHEAT. 

The wheat area of the Indian Empire has been described bv Dr 
Forbes Watson, in his Report on Indian Wheat {,879), as embracing the 
whole of Northern India up to the Gangetic Delta, and, in Soudiern 
India, the whole of the table-land above the Ghdts. The crop is culti 
vated in all districts of Sind, the Panjdb, the North-West Prbvinces and 
Uudh. Ihe true wheat-growing region of Bengal is the valley of the 
Ganges, though in several other parts of the province the cereal is culti¬ 
vated to a small extent for local consumption. In Assam no wheat is grown 
for exportation. In Lower Burma there is a trifling area under the crop, but 
the soii^ and climate of Upper Burma are extremely well siiited to wheat, 
and this province may in the future attain an important position in this 
i^spect.^ In Bombay the cultivation is general, except in Thana, Kolaba, 
Katnagiri, and Kdnara. In Madras it is grown in Cuddapah, Bellary, Kar- 
Lr- Nilghiris, also to a small extent in the coast disti ict 

ot t^stna. Wheat is also grown in nearly every part of Mysore, through¬ 
out Berar, and in all parts of the Central Provinces except Sarnbulpur f in 
Uoorg It IS not cultivated, but in Ajmir a considerable acreage is under 
the crop. Thus, excluding the coasts of the peninsula and of the north and 
east of the Bay of Bengal, it may be said that all the territories of British 
India, except Assam and Burma, contribute to the wheat supplv of the 
country. ^ ^ 

The increase of the area under wheat in India, and of the importance 
of the country amongst the wheat-suppliers of the world, has been very 
rapid during the past twenty years. This fact has naturally attracted 
much attention, not always or a fnendly nature, and has given rise to 
rnuch controversy as to the actual cause. Thus, at no more remote date than 
1807, the Statistician of the Department of Agriculture, Washington, in 
an official report, went the length of discrediting the statement of the Gov¬ 
ernment of India that there had been such an increase; but in 1888 he 
had to admit that an increase had occurred, though he made it out to be 
but small in amount. It has also been urged from other quarters that 
the increase in area shown by agricultural reports must necessarily entail 
a diminution in the cultivation of other non-exported food-crops and 
thus have led to a decrease in the food-supply of the people; but this has 
been shown again and again not to be the case. Dr. Watt, in a lecture 
on the Trade oj India and its Future Development, read before the Royal 
Colonial Institute in 1886, says:—“With reference to the remarkable 
modern export trade in wheat it is customary to hear the most absurd 
and misleading statements made in public. It is, for example, not un¬ 
commonly urged that the trade will decline as rapidly as it has come into 
existence. It has been pronounced forced and unnatural, the accumulated 
surplus of food which used to be held by the people against a season of 
scarcity being now sold. Such an opinion is opposed to all the facts 
which have the least bearing on the case. In the first place, with the 
single exception of the Punjab, wheat hAs never been a staple food with 
the people of India. In the second place, far from the area formerly 
t^ccupied by the food-stuffs of the poor (millets and pulses) having been 
displaced by wheat cultivation, it has been greatly extended. Last year 
for example, there were 5 ''^,s 6 . 5 > 33 i acres under rice. 48,000,000 under 
pulses 33.228 807 under millets, and 20,328,254 under wheat. Returns 
have been called for over the length and breadth of India, and it has 
been conclusively shown that had the wheat cultivation remained at what 
A was twenty yea-s ago, the increased cultivation of rice, pulses, and mil¬ 
lets would alone have proved sufficient to feed the greatly enhanced popu-^ 
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lation. Wheat has been grown on the lands suitable for it because it has 
proved remunerative, but were circumstances outside the limits of India 
to arise that would lessen the profits on wheat, other cropsVould be subr 
stituted for it. Nothing could be more clearly demonstrated than this 
fact, for an exceptionally good harvest in Europe and America is at once 
followed by a lessened cultivation of wheat in India. If wheat has dis¬ 
placed any crop more than another, it has been cotton, and few Natives 
would be so far lost as to cultivate the millets upon rich wheat soil. Their, 
best lands have always been devoted to remunerative crops for the export 
trade. But, if further proof were needed that the fields formerly devoted 
to the supply of necessary food have not been taken by wheat, it can be 
had in the fact that, coincident with the great success of the wheat trade, 
of India, the areas under oil-seeds and cotton have also greatly extended. 
But the necessity for such explanations is not difficult to find. The 
wheat trade has had a much more immediate effect upon the estab¬ 
lished industries of Europe and America, and has, therefore, attract¬ 
ed more attention ; but the development of the oil-seed trade has been 
quite as rapid as that of wheat.* During the past five years, for ex¬ 
ample, it has increased 78J per cent, in quantity and 6gh per cent 
in value. 

“ But still a third series of facts proves that the wheat trade of India is 
a perfectly good and natural one. Were it the case that the surplus 
wheat of the working classes was being removed from India, the prices 
of other food-stuffs would be expected to show a distinct rise. The most 
careful record has been kept of the prices of food in eve^ district of 
India for every fortnight during the past twenty years. On a careful 
scrutiny those returns are found to indicate a constant adjustment which 
bears a most remarkable correspondence with railway extension.” Dr. 
Watt then gives a series of tables demonstrating the fact that while 
during the years from 186410 1884 wheat and other food-stuffs had in¬ 
creased in price in certain localities, in others they had diminished. In 
the case of wheat, the grain was actually cheaper in 1884 than it had 
been in 1864, in the North-West Provinces. Oudh, the Panjdb, and in 
the Central Provinces ; in other words, in the provinces in which wheat has 
alvvays been an important article of food. “ In 1864,” writes Dr. Watt, 
“there was practically no wheat exported from India, and in spite, there¬ 
fore, of the enormous exports which have taken place daring the past 
tenor fifteen years, the local price has remained stationary, or, in some 
districts, has actually become cheaper. Surely this does not, by any 
manner of means, justify the statements one often hears made, that the 
surplus food of the people of India is being drawn out of it through the 
greed for money df certain members of the Indian community.” The 
question of increase of area has been more recently taken up by the 
Revenue and Agricultural Department, which, in the end of 1889. published 
a Note on the subject, drawn up by Mr. F. M. W. Schofield. The 
whole question is most thoroughly dealt with in that note, and a table 
furnished which may be repeated in this work, with the addition of actual 
statistics for 1888-89, and estimates for 1889-90. From that table Ben¬ 
gal, Madras, Ajmere, Burma, Assam, and Coorg have been left out of 
account. An the case of Bengal about a million acres are estimated to be 
QtlffcV approximate only, as there are no 

Madras the area is small and fluctuates little, the normal 
iqooo Ajmi re is supposed to have a normal area of 

not ^heat stated, Purina, Assam, and Coorg are 

noses of uiitrics to any note-worthy extent. For the pur¬ 

poses of comparison as U. increase in ana it is tlierefore advisable to con- 
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123 - 

149. 

i32. 

128. 

Central India 

p. 130. 

Bengal. 

/>. / 57 - 

Hyderabad, 
Mysore, 
Kashmir. 
p, 166. 
Assam, 
Burma. 
p. i66» 


sider only the remaining provinces, which are the chief wheat-produ¬ 
cers :— 

Table shewing the areas ui the chirf wheat-producing provinces durhig 
the quinquemiial periods ending 1877-78, 1882-83, 1887-88, alscr 

actuals in i888-8g, and the estimated forecast for”i88g-go. 


Provinces. 


North-West Prov¬ 
inces. 

Oudh 

Pan jab . . 

Central Provinces 

f British Dis- 

Bombay 

States. 

(E 

Sind 



Berar 


Quinquennial period ending 

Actuals, 

Estimates,. 

1877-78. 

1882-83. 

1887-88. 

1888-89. 

i889-9o.§ 

Acres 

Acres. 

Acres. 

Acres. 

Acres. 

3,732,000* 

3,773,000 

3,814,000 

3 i 479 , 279 | 

4,490,600^ 

991,000* 

i,? 49 ,ooo 

1,507,000 

1,489,921) 


6,609,000 

6,793,000 

7,043,000 

7 > 37 '> 977 t 

6,222,900 

3»536>ooo 

3,466,000 

4,002,000 

3 > 53 », 94 I 

4,085,90a 

912,000 

1,428,000 

2,033,000 

2,078,447 

1,878,100 

591,000* 

591,000* 

591,000 

601,000 

SShooot 

273,000 

297,000 

227,000 

234,483 

444,90a 

35,000* 

35,000# 

35jOoo 

32,000 

... 

503,000 

691,000 

917,000 

942,029 

830,000 

17,182,000 I 

18,323,000 j. 

20,169,000 

19,761,077 

17,952,400 


The above table exhibits the increase of area during the past sixteen 
years in the chief wheat-growing provinces of British India, for which alone 
statistics are available for such a lengthy period. But a nearer approxi¬ 
mation of the actual area may be arrived at by adding the averages 
accepted for Bengal, 1,000,000 acres, Madras, 27,000, and Ajmere, 15,000 
acres. These additions would increase the figures to 18,602,000 acres 
for the first, 19,743,000 for the second, and 21,589,000 for the three quin¬ 
quennial periods. For 1888-89 accurate figures are forthcoming to supple¬ 
ment those given in the above table, with the exception of those for Bengal. 
They are, for Madras, 20,360 acres. Upper Burma, 9,185 acres, Assam, 12 
acres, Ajmere-Merwara, 9,548 acres, and Pargana Manpur, Central India, 
2,831 acres ;^a total of 41,936 acres. Assuming that the cultivation irr 
Bengal remains at about 1,000,000 acres, the total during the year would 
thus be 20,803,013 acres. And from 1884-85 fairly reliable figures have been 
arrived at for Native States which formerly could not be obtained. The 
average of the four years, 1884-85 to 1887-88, have been accepted as 
follows 

Acres. 

Rajputdna.1,542,000 

Central India 2,617,000 

Hyderabad 1,111,000 

Mysore 14,000 

Kashmir 500,000 


Total 


5,784,00a 


• These figures are estimates, actuals not being available. 

L under mixed wheat, a proportion included in 
1887-88, I he average area so added 

- j . j . - u i. .X-^ ® North-West Provinces do not include the 

areas under mixed wheat, but these are shown in the table p. 158. 
t Includes Sind Native States. 

§ Areas in 1890-91 see pp, 168, ig8. 
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For 1888-89 the same figures are admitted, with the exception of that 
for Mysore, which is returned as 4,282 acres, shewing a marked falling 
off and reducing the total for these Native States to 5,774,282 acr^. It 
is, of course imjpossible to shew to what extent the area in these States 
has increased, and it is therefore advisable to dismiss them from consider¬ 
ation in reviewing the question of expansion of area. But adding the figures 
to that above given for 1888-89, •oiz., 20,803,013 acres, we get a total area 
under wheat, within the boundaries of the Indian Empire, of 26,577,293 
acres. 

From the above figures it will be seen that the area increased by 6‘6 
per cent, during the second, and by 107 per cent, during the third, quin¬ 
quennial period. The returns for 1888-89 show a slight falling-off, but, as 
remarked elsewhere, the area under wheat, though increasing steadily 
and likely to continue to do so, exhibits marked fluctuations, dependent on 
various causes, from year to year. It w'ill be observed that the greatest 
increase has been in Bombay and Berar, the two provinces closest to the 
chief port of shipment, and those in which a variety of wheat especially 
suited to the markets of Southern Europe, is grown.- The forecasts for 
1889-90 show a very marked falling off, especially in the Panjdb ; in the 
Central Provinces there is a considerable increase. There is some reason 
to believe that in these provinces and in Berar, however, a certain propor¬ 
tion of the crop has been replaced by cotton. In Sind wheat has probably 
taken the place of other crops. On the whole, however, the poor harvests 
and unfavourable climatic conditions of the past three years have caused 
a sensible, though pn^bably only temporary, decline in wheat area.* 

It may now be considered to what extent this increase in the area under 
wheat has’affected other crops; but it is worthy of notice in pass¬ 
ing that, as will be shown below, the increased production of wheat, 
implied by the increase of area, is of itself more than sufficient to meet the 
demand on the outturn made by the enhanced exports of recent years, 
without infringing on the surplus left for local consumption. In the note 
on wheat above quoted, returns of all the crops cultivated during the same 
periods have been compiled, with the result that a steady increase. in 
other crops and in the total cropped area, coincidently with the development 
of that under wheat, has been clearly demonstrated. The total cropped area 
increased from an average of 102 million acres for the period ending 
1882-83, to 109 million acres for that ending 1887-88, that is, by seven 
million acres or nearly 7 per cent. And, in 1888-89, notwithstanding a slight 
diminution in the area under wheat, the total cropped area increased very' 
largely on the average of the preceding five years, viz., to 148,811,480 
acres, of which 14,158,424 acres was cropped more than once, or an actual 
area cropped of 134 j^ 53>056 acres. 

The increase during the period ending 1887-88 i*; analysed by Mr. 
Schofield as follow'S, the figures representing millions of acres :— 
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Wheat. 

Other Food 

Crops. 

Non-lood 

Crops. 

Total. 

Bombay, including Sind • 

N.-W. Provinces , . • 

Oudh ..... 
Pan jib .... 

Central Provinces 

Berar ..... 

+ *53 
+ *08 
+ *26 
+ *25 
+ *54 

+ *33 

+ 1*19 

+ I’OO 

I*06 

+ *15 

+ *03 

— *25 

+ '89 
+ *60 
+ '18 
+ -17 

+ ‘lO 
— *07 

■f 2'6i 
+ 1-68 
+1*50 
+ *57 
+ *67 
— *10 

Total 

•f I-S8 

+ 3*^8 

+ 1*87 

+ 6*93 


* The Trade of 1891-93 necessitates a large increase in area.—ifc?.. Die/. Even, Prod, 
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The total increase in wheat shewn in that statement is slightly different 
from that recorded in the table of area under wheat, owing to the fact that 
in the calculation above, the areas of all crops in the permanently-settled 
and hill districts of the North-West Provinces, are, for the sake of greater 
accuracy, excluded. It will be observed that the areas under each class 
of crop have increased in all the provinces with the exception of Berar, in 
which wheat has increased 32 per cent., while the other crops have 
decreased by 57 per cent. The decrease in food crops in this province has 
been explained as being due to the insufficiency of grazing land, in con¬ 
sequence of which cultivators allow parts of their fields to remain waste to 
admit of a supply of grass for their cattle {Rev. Admin. Rept, Hyderabad 
Assigned DistrtHSf iS87’‘88) I also to the fact ihsXjuari has been losing 
favour, and is being replaced by wheat. This has come about partly 
because of the better price obtained for the wheat, partly because it 
requires considerable manuring and improves the land by enabling a 
longer rotation. In the case of non-food crops, the decrease is largely due 
to the diminution of the area under cotton and its replacement by wheat 
{Conf. Gossypium, Vol. IV., 93). 


In all the other provinces an increase of other food-crops and of non¬ 
food crops has gone on coincidently with that of wheat. Thus in Bombay 
wheat increased by 31 and other crops by 6*6 per cent., and in only two 
districts, via., the Karnatak and Khandesh, is it expressly stated that the 
cereal has ousted another crop to any marked extent,—“ There is some 
probability that wheat is displacing cotton in the Karnatak and Khandesh’’ 
{Rept, Dir Land Rec. $ 9 * Agri., 1887^88, 28). In the North-West Provinces 
the percentage of increase has been small, partly owing to contraction of 
area, consequent on unfavourable seasons during the three years 18S5— 
1887* In Oudh, on the other hand, a considerable augmentation of culti¬ 
vation of all sorts is shown, probably chiefly due to recent railway ex¬ 
tensions in the province. In the Panjdb cultivation of wheat seems to 
move pari passu with that of other crops (Repi. Dir. Land Rec. fef Agri., 
i887“88)* In the Central Provinces “the expansion in wheat cultivation 
has been to a very large extent counterbalanced by an increase in cultivation 
generally, but the area has also expanded at the expense of the areas 
under linseed and cotton. It should be added that neither linseed nor 
cotton can be grown in Jabalpur or Hoshangabad so profitably as in other 
parts of the provinces, and that the substitution of wheat for them was 
to be expected, and is certainly not to be regretted (Rept. Dir. Land 
Rec. ^ Agri., 1887-88). 


These facts show that while wheat has been expanding in a greater 
ratio than other food-crops, it can by no means be said to have done so 
at their expense, since the area under them has also shown a considerable, 
though proportionately smaller, expansion. 
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CULTIVATED RACES OF INDIAN VV4EAT, AND THEIR 
COMMERCIAL VALUE. 

As in the case of rice, very numerous races of wheat occur in India, 
distinguished bv variation in the colour of the grains, by being “ bearded ” 
or “ beardless,’^ and by many other characters. It would be useless in such 
a work as the present to enumerate all the kinds distinguished by distinct 
names, but the rnore impoitant will be noticed in the account of cultivation 
under each province, rrom !,ooo samples sent to England by Govern¬ 
ment in it would appear that the various kinds may be classified, 
for commercial purposes, into four distinct classes, and the following report 
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on them, taken from Dr. Forbes Watson’s note, will be found to convey CULTIVATED 
practically all the information available on this subject: r . • 

Connection vernacular navies. —Considerable contusion Vernaciilap 

exists with regard to the Native names of the different varieties of wheat. - 

Many samples from Bombay and the Panjab had no names at all attached 4 

to them. Others ai*e only distinguished as red or white wheat, similar 
generic designations in Native languages,, such as safed (white), HI 
(red), surkh (brick colour),, safed pchoon (white wheat), lal gefioon 
(red wheat). The other Hindi, Persian, or Sanskrit synonyms for wheat, ^ 
kunuky gundum, or samany are also frequently employed, 
alone or in connexion with the adjectives designating white or red. 
ther by mistake or othenvise, the names appear sometimes to be misapplied. 

Thus, for instance, two samples called lalia, from Sitapur, consist of 
fine, soft, white wheat. In the same manner lal deti, from Muzuffarpur, 
kathia laltay from Fyzabad, lalia from Lucknow, lal pissiay from 
Etawah, and some other samples similarly described, are all white, not¬ 
withstanding the use of the adjective lal or red. On the other hand, 
a white pissi,^ from Bilaspur, is^ described by the valuer as a good, soft, 
dingy red. 

“ In addition to the generic designations, many specific names occur, 
which at first one would be inclined to consider as each applying to some 
well known variety of wheat with well defined characteristics. To a certain 
extent this seems to be the case. For instance, spread over all India 
from the Panjdb to Bengal, and south as far ^ the Deccan, appear names 
like the following, — daudi, doodhia, dawoodi, daudkhaniy dudhtay which 
all seem to be derived from the same original name, Baud Khani 
(Prince David’s wheat). Throughout the Gan^etic valley the samples sent 
under these names are of a nearly uniform character, almost invariably 
white and soft^ and frecmently of a very superior quality ; but occasionally, | 
and especially in the Deccan, a very inferior hard white wheat will go ! 
under this name. Another wide-spread series of names w'hich appear to 
apply to the same description of wheat are the names mundiy mundia, 
mundway Jiiandicay motidha, viendha, which appear to be equivalent with 
muriay maruay marviay mariayratua, and raita, ratwa, ratuay as also 
with ujra, 'I’hese names occur throughout the North-West Provinces 
and Oudh, as also in the adjoining portion of the Central Provinces, such 
as pissi mundi. They apply almost invariably to a beautiful, soft, white 
wheat, as a rule of a very high quality. The same holds good of setay sitia, 
setwiiy and satway as also of soman, bargckzma, sambhari, sambharia, or 
Samaria, names which are frequently met with in the same districts as the 
above. The name pissi frequently used in the Central Provinces, and 
rccasionally in the North-West Provinces, seems invariably to Imply a 
softness of grain, whAher in w'hite or red w heat. 

“ But in the case of almost every other name samples of the most 
different character may be found. I'hus, for instance, the names /nr, 

^uy<z, designate, as a rule, in the Agra and Rohilkhand divisions 
and adjoining parts of Oudh, rather an inferior sort of white wheat. 

Very frequently the wheat is mixed, W'hite and red, sometimes altogether 
red ; but « h casionally samples are to be found under the same name, con¬ 
sisting of the finest soft white w'heat, equal in value to the best specimens 
produced in India. The same applies to the names kathia, kafteh, k:tftyOy 
and other variations, whl-„h in most parts of India designate rather a poor 
sort of wheat, -white or red, but mostly hard, and yet occasionally have 
been applied to the most beautiful samples of soft white. The names 
and gangnjoli so frequently met are indist liminately applied fo 
W'licat of the most diflerent charaLteristics. 
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Soft White. 
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Hard White. I 
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Soft Red. I 
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Hard Red, ^ 
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‘‘It may, indeed, frequently happen that, even in cases in which the 
grain is of a different hardness or coloiir, the plant, known under the same 
name, maybe distinguished by a certain'similarity in outward appearance, 
and that only the character of the seed has become changed or degenerated. 
It is impossible to decide this point without possessing specimens of the 
whole plant. But sufficient evidence has been shown of the uncertain 
meaning of the Native names as applied to the grain itself to make it un¬ 
safe to adopt them as a basis of a commercial grouping of the samples 
sent from India. This has been, therefore, effected entirely on the basis of 
the appearance of the samples themselves, without regard to the nances 
under which they were sent. 

Description. —"The whole of the 827 samples submitted for valua¬ 
tion may be arranged in four principal groups, embracing the white soft, 
the white hard, the red soft, and the red hard wheat. The differences 
between these varieties when pure are very striking. 

" The pure soft^ vihite luheat has a grain usually of a bright straw 
colour, is opaque in appearance, and the fracture is white and floury, the 
inner portion or the grain being friable. This is the most valuable variety 
for the London market, as it yields the finest flour. The Indian wheat 
of this description is in special request on account of its dryness, which 
renders it useful for admixture with home-grown wheat containing too 
much moisture when harvested in wet seasons. It is also liked by millers 
on account of the conaderable increase in weight which it experiences in 
grinding in consequence of its power of absorbing moisture. 

^ " The pure hard white wheat has a grain of a translucent, flinty, or 
‘ricey’ appearance, varying in colour from a greyish or yellowish white 
to the lighter shades of brown, the fracture smooth and glass-like, and the 
grain hard and brittle. This kind of wheat is not much in favour in the 
London market, as the usual appliances of English millers do not seem to 
be so well adapted for dealing with it as w'ith the soft white. It is, how¬ 
ever, in considerable request in the Mediterranean, and especially in Italy, 
where it is used in the manufacture of macaroni. This is the reason why 
the quotation in Italy for wheat of this description is frequently as much 
as 55. per quarter higher than that of the London market. 

" The pure soft red wheat is only distinguished from the soft white by 
the different colour of the skin, which varies in different varieties from an 
anrber colour to a reddish brown. The fracture is as white and mealy as 
in the soft white wheat, and the grain as friable. It is eminently suitable 
for the English market. The Indian red varieties are, however, frequent¬ 
ly rather smaller berried than the white varieties, and are usually much 
deteriorated by being mixed with barley, gram, and different oilseeds. 

" I'he hard red wheat is the darkest of any, being frequently of a dark 
brown colour. It is translucent in appearance, an^ the fracture is smooth 
and glass-like. It occupies the lowest positioi in the London market, as it 
is generally disliked by the millers. 

" Only a certain number of the samples, however, present these charac¬ 
teristics with distinctness. A considerable number consist of mixtures of 
the primary varieties in all possible proportions, white and red, soft and 
hard, from which the grains of each kind may bs picked out. A consi¬ 
derable number too, though consisting of grain of uniform quality,exhibit 
is the character of individual grain a transition between some of the 
four yarit ties above mentioned. For instance, in certain samples of the 
Bansi wheat, from the Central Provinces, some portions of the same indi¬ 
vidual grain may be opaqr and soft, others translucent and. hard, fn 
th- same way, many of the samples of wheat from the Panjab and fmm 
Bengal, although in general approaching in appearance the soft white whe.at. 
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are yet considerably harder than the pure soft wheat, and yet not hard 
enough to be classed with the hard wheat. These were usually described 
as semi-hard, and are in general classed with the soft white wheats. The 
same may b^ remarked even more frequently of red wheat, in which, per¬ 
haps, the greater number of samples is neither completely soft nor yei 
decidedly hard. In colour, again, the hard white passes by imperceptible 
transitions into the hard red, as there are many specimens of a light 
brown translucent grain which might be arbitrarily classed with either the 
hard red or with the hard white variety. 

"For the purpose of a simple classification, how'ever, all the samples 
have been arranged in four groups, corresponding to the four distinctive 
varieties, the mixed or transitional samples being added to the group with 
the character of which they most nearly corresponded. Thus, all the semi- 
hard white wheats, or mixed wheats in which the soft white variety pre¬ 
dominated, have been included in the same group with soft white. A 
peculiar description of short round-berried wheat, in appearance like pearl 
barley, with a hardness considerably in excess of the usual soft wheat, has 
been likewise included with it. In the same manner, most of the semi- 
hard red and brown wheats are included in the same group with soft red. 
The number of samples contained in each group appears from the follow¬ 
ing enumeration; the average price assigned to each group has been 
added in order to show in this way the relative estimation in which the 
different descriptions stand in the London market:— 



Number of 

Average 
price.per 


Samples. 

quarter of 



4961b. 

1. White, soft, and semi-hard, and pure or mixed, with a 
predominance of soft white. 

357 

«. J. 

41 9 

2. Hard white 

167 

39 5 

3. Red, Soft, and semi-hard; pure or mixed, with a pre¬ 

161 

38 5 

dominance of soft red. 


4 * Hard red. 

142 

3 ^ * 

Total . 

827 

39 8 


" The number of samples classed with soft white and soft red amounts to 
518, against 309 of hard whiteand hard red samples, showing a consider¬ 
able predominance of soft samples, even when taking into account that, 
among the inferior varieties of the samples grouped with the soft wheat, there 
are many semi-hard samples or samples of soft w'heat largely mixed with 
hard grain. The great number of soft samples is an important fact, as it 
is the soft wheat which is most suitable for export to this country, as 
appears from the higher price realised ^ it. 

Geographical distribution. —"To a certain extent, the four dis¬ 
tinctive varieties, the soft and hard white, and the soft and hard red, are’ 
cultivated side by side in the same districts, but, on the whole, a distinct 
geographical distribution of the several varieties may be perceived. It 
clearly appears that, while Northern India produces mainly soft wheats, 
the samples produced in Southern India and part of Bengal are chiefly 
hard. The cultivation of the soft white wheat appeals to be comprised 
within the basins of the three great river^^; the uanges, the Indus, the 
Nerbu^a, and their tributaries In fact, from the whole territory south 
of the Nerbudda basin only two samples of soft white wheat were -ent, 
one from Khdndesh on the Tapt\. only a little south of the Nerbudda, 
and a sample of mixi'd soft d and diite from the Lelgaum district 
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Whilst the North-West Provinces and Oudh sent mainly soft white sam¬ 
ples, the majority of the sarnples from the Panjab are soft red. The soft 
red wheat also extends farther south than the soft white. Several ftne 
samples were sent from Berar, from which not a single sample of soft 
white wheat arrived, and a sample (all but destroyed by weevil) came from 
as far south as Bellary. The hard white wheat occurs occasionally where- 
ever the soft white is cultivated, but it is predominant in the Deccan, 
Berar, and parts of Bengal. The least valuable variety, the hard red 
wheat, extends the farthest to the south of all, and is, moreover, the only 
kind cultivated in the moist climate of the Gangetic delta, Orissa, and 
Burma. In the extreme south of the Madras Presidency, and in Mysore, 
the wheat appears to belong to a variety similar to the spelt,* in which the 
husk adheres so strongly to the grain that mere threshing is insufficient 
to separate them, so that it requires to be husked in the same way as 
paddy. The grain appears to Jdc of an inferior hard red description. 

“ In the following table, the predominant character of the wheat culttire 
in each province is shown by the number of samples of each of the four 
kinds of wf^at sent from them, whilst the average price for each province 
illustrates the influence which tlie cultivation of t1ie more valuable soft and 
white varieties exercises on the value of the whole provincial produce ; — 




Number of Samples of 

Total 

Average 

Name of Province. 


Soft 

White. 

Soft 

Red. 

Hard 

White. 

Hard 

Red. 

number 

of 

samples. 

price per 
quarter of 
4961b. 

Bengal 

Norm-West Provinces 
Oudh 

Ajmere and Merwara , 
Panjub 

Sina .... 
Bombay 

Central Provinces 

Berar 

Madras 

Mysore 

Burma . . . 

and 

27 

251 

17 

4 * 

.5 

16 

21 

7 * 

3 

30 

2 

>3 

*3 

7 

12 

37 

1 

3 

15 

60 

8 

3 ^ 

8 

15 

1 

4 

61 

12 

16 

18 

6 

2 

68 

374 

5 

54 

5 « 

139 

49 

54 

18 

6 

2 

s. d. 

39 10 

40 Q 

40 6 

35 5 

39 0 

38 3 

40 I 

38 ii> 

36 I 

32 4 

34 3 

All India 


357 

160 1 

167 

>43 

827 

39 8 


It appears from this table that the greatest preponderance of soft white 
samples occurs in the North-West Provinces and Oudh, 251 samples out 
I of 374 belonging to this class. The average value of the samples from 
( this province is therefore the highest of any in India, amounting to 40^. 

' per quarter of 4961b. The two provinces in which the soft white likewise 
con^^titutes an important fraction of the samples, Central Provinces 

! and Bengal, realise also the next highest average values, via.^ about 40J. 
per quarter. The Panjdb would almost certainly have shown an equal, if 
not a higher, value, if the collection from it had been more complete, and 
the same would probably have applied to Sind, if the samples from there 
1 had not been weevilled throughout, in addition to being mixed frequently 
I with barley and other grains. All the other provinces have a lower 

* Compare with Dr. WatCa remarks on Spelt under “ Bombay,” pp. 129, 134. 
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averag’e, the lowest occurring in the case of Madras, Mysore, and Burma, 
all the samples coming from which belong to the hard red description.’’ 

valuation than that above was made by Messrs. McDougall 
rotners at the request of the Government of India in 1880. Five 
xnousand pounds of each kind of wheat was operated on, half by the 
ordinary process of grinding under millstones, half by means of crushing 
oetween rollers. J he amount of flcur, middlings, pollard, and bran obtain¬ 
ed was carefully measured, the percentage of impurity, of water, and of 
gluten w’as estimated and the value of each given. The tabular statement 
submitted is of great interest, since it exhibits the comparative qualities of. 
h‘^^*1 important commercial wheats, and may be reproduced in 
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From this table it would appear that fine soft Indian white wheat is 
inferior to the finest descriptions of Russian and Australian grain only, 
and that it possesses several properties, especially its freedom from mois¬ 
ture, which ought to render it of great value to millers in England for 
mixing. Messrs. McDougall, in their detailed statement, also comment 
on the exceedingly high yield of flour obtained from it, on its fine white 
colour, and superior bloom. From the flour obtained, bread was made, 
which, when compared with that from other flours, was found to be too 
dense and close to be likelv to find favour. Messrs. McDougall sum up 
their report with the follow*!ng interesting paragraphs 

** In addition to the particulars contained in the foregoing returns, we. 
have to report that to any one experienced in the requirements of the 
wheat and flour markets of the United Kingdom, and indeed, of most other 
countries, it will be evident there is no probability of these Indian wheats 
coming into demand for manufacture into flour without a liberal admix- 
iure of other wheats. They all possess in a marked degree the same 
characteristics of great dryness, and a distinct beany and almost aroma¬ 
tic flavour, inseparable from wheats grown in the climates and soils of 
the tropics. Also, the flours are ricey, the texture of the breads is too 
close, and the crust is hard and brittle. But these characteristics do not 
detract from their usefulness in any important degree. As is well known 
a miller cannot show skill in his craft to greater advantage or profit than 
that with which he selects his wheats, and mixes his grists, so as to pro¬ 
duce to best advantage a flour from which bread can be made of the 
colour, bloom, strength, and flavour desired, and withall a good yield. 

“ We pronounce them to be exceedingly useful wheats; in fact, hardly 
equalled for what is deficient and wanting in the English markets by any 
other wheats. Their chief characteristics are just those in which the 
wheats grown in our variable climate are most deficient. Their great 
dryness and soundness renders them invaluable for admixture with Eng¬ 
lish wheats that are in any degree out of condition through moisture, and 
the great proportions of the wheats harvested here have been in that con¬ 
dition for some years past, a condition that must prevail in all other than 
that of wheats harvested and stored during fine and favourable weather; 
and this the English farmer knows, greatly to his cost, is a state of climate 
that is by a long way the exception rather than the rule. Added to their 
dryness, the thinness of the skins of these wheats and consequent great¬ 
ness of the yield of flour, must always place them in the front rank as a 
‘ miller’s' wlieat, whenever they are handled with reasonable intelligence 
and skill. 

** Such unprecedented yields of flour, as shown by these wheats, rang¬ 
ing (by ordinary grinding) from 77‘46 to 80*52 per cent., against English 
65*2, and American spring 72*2, speaks volumes in their favour, and their 
value is still furt ler increased by another point of merit of almost equal 
importance, viz., a larger percentage of bread may be obtained than from 
any other of the flours included in this review. 

“That, for the best of these Indian wheats (the fine soft white), on 
the day they were valued on Mark Lane market, a price was offered as 
high as that for American winters, New Zealand or English (see list of 
vmues in synopsis), proves that the great value of the Indian wheats is 
becoming recognised here, a knowledge that will ere long extend to all 
our markets. The other lots of Indian (Nos. 2, 3, and 4) were lower in 
value to the extent of 45. to 55. per quarter, as might almost have been 
expected from the difference in colour and other characteristics; still, as 
these latter wheats become better known here, this difference in price will 
be somewhat lessened. Their beany flavour is not a serious obstacle, as 
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fair average deliveries, \vhen well cleaned and properly dealt with, can CULTIVATED 
be employed in the proportion of 25 per cent, to 50 per cent, along with 
home-grown or other wheats, such as Americans, possessing a fine sweet. Admixture, 
milky or nutty flavour. Glancing at all the facts here elaborated^ it is 
evident that these wheats afford a larger margin of profit, both to the 
miller and baker than any other* 

“ We venture to record a conviction that we have long held, strongly 
emph^gized by the results of these experimental workings, of the measure¬ 
less importance of the great resources of the Indian Empire being deve- , 
loped to the utmost in producing wheat for this country. Farmers here 
are finding that to live they must produce beef and mutton rather than 
grain, hence the greater need of resources of supply under our own con¬ 
trol. 


“ The character and general excellence of Indian wheats are improving 
with the deliveries of each successive season. The Indian wheats now 
specially under review were delivered to us in excellent condition, with 
freedom from dirt, barley, gram, and other impurities, also with a freedom 
from weevil rarely equalled by Indian wheats, and there is, no doubt, an 
outlet in this country and the Continent for.unlimited quantities.” 

In addition to the above it may be remarked that the hard white 
wheat, which in England fetches from 4s. to 5s. a quarter less than soft 
white wheat, commands an extensive market and ready sale in Southern 
Europe, where it is largely employed for making maccaroni. 

D.*. Forbes Watson discusses the commercial values of the various 
wheats as follows 


COMMERCIAL 

VALUE, 


Soft white wheat. —The quality of the sampl^ of white wheat, for¬ 
warded to this country, is, on the whole, surprisingly high, and Mr. Alexan¬ 
der Srpith, to whom they were submitted, reports that a considerable num¬ 
ber amongst them are far superior to any Indian wheat, ever seen in the 
London market.' The better qualities of wheat coming from Calcutta are 
usually comprised under the classes No. i and No. 2 Club, the quotations 
for which at the time of the last valuations, in the beginning of February 
01 this year, were 42^. to 43s.*for No. x, and 405. to 4U. for No. 2. By 
adding, the samples, which depart only a little from these values, to the 
numbers contained within the above classes, and by distinj^ishing those 
either above or below them in value, the samples of soft white wheat may 
be arranged in the following five classes :— 

Price per Quarter of 
496 lb. 


Soft White. 

652 


«. Samples of superior quality . 

b* „ grade No. 1 • 

C* ,, it i> ^ • • 

d. „ ordinary quality 
e* Inferior samples • • * 


. 44s. to 48s. 
43s. 6 d* to 415. 6d. 
39A to 41s. 
. Z1S. to 39s. 

, below 375, 
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“ The number of samples belonging to each class will appear from the 
following statement: — 


Number of Samples of Soft White Wheat (including mixed 
and serai-hard with predominance of soft white) of each 
of the Classes under-mentioned. 


Name of 
Province. 

Superior 
quality, 
445. to 4^. 
per 

quarter of 
496ib. 

No. I. 
Club 435. 
6 d, to 4 s. 

6 d. per 
quarter of 
496B1. 

No. IT. 
Club 395. 
6d. to 415. 
per 

quarter of 
4961b. 

Ordinary 
quality, 
37^- to 39^ 
per 

quarter of 
496B}. 

Inferior 
quality, 
below 375. 
per 

quarter of 
4961b. 

Total. 

Bengal . . 

NorUi-VVest Prov¬ 
inces and Oudh . 

6 

9 

5 

5 

2 

27 

81 

96 

44 

26 

4 

251 

Ajmere and Mer- 
wara . 







Panidb . 

7 

4 

4 

1 

I 

17 

Sina • • . 

... 

8 

M 

*7 

2 

4 * 

Bombay 

... 

3 

2 



5 

Central Provinces . 

7 

3 

4 

2 


16 

Berar , . 

... 


... 



... 

Madras . 

... 


... 

... 



Mysore • 



... 

... 


... 

Burma , • . 

... 





... 

All India • 

lOl 

123 

73 

51 

9 

357 


Thus, out of a total of 357 samples, more than 100 samples are better 
than Grade No, i, and more than 120 samples come up to that grade. 
The result would have been even more favourable if a certain proportion 
of the samples had not been to some extent damaged by weevil. 

“ Four different types of grain may be distinguished among the samples 
, of soft white wheat. These are;— 

“ a. Wheat similar to Australian or Californian, stout regular grains of 
a brilliant colour, mostly very soft, and usually very uniform in quality and 
in clean condition. 

Small berried wheat, more dull in colour than the foregoing, and less 
1 uniform in quality, hardly any sample being quite free from admixture 

' with red or hard white wheat. " Frequently the admixture of red grains is 

! so considerable that the wheat must be called mixed rather than white, 
i and there may be such a preponderance of hard or almost hard grains, as 
to give to the sample the character of a serai-hard rather than of soft 
wheat. 

A large berried wheat, thick in the middle, pointed at the ends, 
rarely uniform in colour, some grains as bright as the first vanotv just 
. mentioned, others more dull and grey, occasionally passing into red, but 
' more frequently mixed with hard gram, or passing into it by imperceptible 
degiees, the individual grains being often partly soft and partly hard. 
In fact, the greater portion of the samples of this description must be 
described as semi-hard. 

“ d. Wheat with a peculiar, short, roundish grain, in appearance like 
! pearl barley. It is the wheat known under the names of raighumbreoy 
i gtljit, or nikka in the Panjab, and of chiinia^ mumay or rce miineer 

I in Oudh and the North-West Provinces. It occurs locally in Oudh, the 
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North-West Provinces, the Panjdb, and Sind, but it does not possess any 
great importance, as it does not appear to be very prolific. Although it is ' 
mostly semi-hard or even almost hard, the samples were very favourably 
reported on, 

“ The sample sent from the Delhi district under the name Gundun sofed 
may be accepted as the finest type of wheat grown in India. It is a soft 
white stout grainy remarkably uniform in quality, and in clean condition. 
'The weight is very high, amounting to 651!) per bushel. It is equal to 
the finest wlu at grown in South Australia or California, the countries from 
which, of all others, the finest qualities of wheat are imported. It has been 
valued at 485. per quarter of 4961b, this being the quotation for best 
Australian wheat at the time, and it has been declared equal in quality to 
the finest sample of wheat shown in the late Paris Exhibition. Nor is this_ 
an exceptional sample. Wheat of equal value and of equal excellence 
has been sent from Gya in Dauooodte, from Unao in Oudh, samau, 

from Bulandshahr ana Meerut in the North-West Provinces, Safed,'' from 
Dera Ismail Khan in the Panjab, as also from Hoshungabad, in the 
Ceniral Provinces, white pissi. These places indicate the limiis of the area 
within which the finest wneat is cultivated, and within which may be found 
-a considf-rable number of samples ranging in value from 46^. to 485., which 
are but little inferior to the eight samples selected as types of the best 
wheat, and which are mostly described by the valuer as being similar to 
Australian or Californian wheat. Not only most of the 45 samples rang¬ 
ing in value from 465. to 485., but also many of the 48 samples valued 
from 44s. to 465., consist substantially of w-heat of the same quality; all, 
more or less, like Australian or Californian, and only slightly depreciated 
in value by weevil, by slight admixture with red or hard grains, with bar¬ 
ley, gram, or oilseeds, or impurities of other description. The local names 
vary from province to province, but no corresponding difference appears 
in the gram. The samples belonging to this class under the various 
■names oT AW in the Central Provinces; 5/z6ti in Sind ; Zurd ka7iak in 
the Panjab ; Dnudia, SafedUi Setwa^ Muria^ Mufidia, or Get jar in the 
North-West Provinces and Oudh; daivoodia in Behar, are almost indis¬ 
tinguishable in appearance, and all of equal excellence, though under the 
same names many other samples may be found which are perfectly differ¬ 
ent in appearance, and often really inferior in quality. 

“The varieties previously described as the small berried and the large 
berried respectively c<^nstitute the greater portion of the wheats of Grades 
Nos. I and 2, and of those of lower quality. But in the comparatively 
rare instances in which they are characterised by considerable uniformity 
and softness of grain they range as high in value as the samples resem¬ 
bling the Australian wheat, whilst the value of even this latter variety may 
be reduced by the admixture of impurities to the lowest level observed in 
any of the other varieties. 

“It has been already explained that both the small-berried and the 
large-berried variety of soft white wheat are usually of less uniform 
appearance than the Australian-like wheat, and that they frequently cun- 
lain a considerable admixture of red and of hard w’hite wheat, si» as to 
render it often difficult to d< cide whether a given sample should be classed 
an a red or a white, a^ hard or a soft wheat. This seems to afford an 
explanation why the same name so often serves to designate varieties of 
grain w'hich appear to be very different from each other. Thus, under 
the name o\ jamaliy a number of small-berried varieties w'cre sent from, 
Bengal, some of which were soft and white, others perfectly hard, white 
or red, others again, a beautiful soft red, while most were rather mixed in 
character. In the same way the large-berried soft variety occurs frequent- 
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ly under names like hurghonay anokha, kathiay jalahoy and hnnsty 
usually applied to hard white wheats, or even under the name of dest 
usually applied to red wheats, and, in fact, it is rarely free from a con¬ 
siderable admixture of hard grains, even if the individual grain does not, 
as is often the case with the bansi variety in the Central Provinces, pos¬ 
sess a mixed character, partly soft, partly hard. 

" Every defect in the way of colour, uniformity, and softness of the grain 
diminishes in a corresponding manner the value of the sample, but the 
quality is even more seriously deteriorated by the admixture of foreign 
substances, especially of barley, gram, linseed, and rapeseed or other 
grains. Other impurities, such as lumps of earth and clay, chaff, 
likewise occur anci often reduce the value of the wheat considerably In 
many of the samples mere screening would suffice to separate the fine 
grain from the impurities and to improve the value by as much as 5.9. per 
quarter. For instance, a sample from the Etawah district, mundiay has 
been valued at only 37^. on account of the considerable admixture of bar¬ 
ley and gram, ana impure condition generally, but the valuer reported 
that by cleaning the value could be raised to 4.25. It may be noticed that 
the Sind samples especially suffer from the presence of barley, and that 
the wheat, which is often of the finest quality, is thereby rendered often 
quite unsaleable, as being in its actual condition quite unfit for milling. 

“The majority of the finest specimens, ranging from 45s. to per 
quarter, come from the North-West Provinces and Oudh. The Central 
Provinces come next, and there are likewise some specimens from Behar, 
and from the Panjdb. No samples equal to the foregoing appear from 
Bengal proper, although soft white wheat, of a tolerably good quality, 
mostly of the small-berried kind, is grown as low down as the Highly 
district, and a sample from Beerbhoom was fully equal to Grac^ No. i. 
As regards the Panjab again, the best samples all come either from 
the Delhi and Hissar divisions immediately adjoining the North-West 
Provinces, or else from the Trans-Indus districts, in which the wheat 
resembles the fine variety cultivated in Upper Sind. But from the Panjdb 
proper, between the Indus and the Sutlej, no perfect samples of pure soft 
white were available for repi;rt, even the best being rather semi-hard than 
soft, and the grain less uniform than in the samples included in the fore 
going list. Nevertheless, it would not be fair to conclude, on this account 
alone, that the cultivation of wheat is conducted less carefully and skilfully 
in the Panjab than in the North-West Provinces, because the fragment¬ 
ary nature of the Panjab collection already commented on, and specially 
the highly weevilled condition in which most of the samples arrived, make 
it impossible to accept the Panjab series of valuations as a fair represent^ 
tion of the cultivation of wheat in that province. It must be also remark^ 
that the softest, that is, the finest, specimens, are those most expose to 
destruction by weevil, and it is likely that but for their weevilled condition 
some of the samples from the parts of the Panjdb referred to would have 
been as favourably reported on as the finest samples from the North-West 
Provinces. The same applies to Sind, from which a number of samples 
were sent equal to the finest grown in India, but their weevilly condition 
prevented their being valued at anything like the prices assigned to the 
best samples. The districts under Bombay sent no samples which could be 
compared with the finest wheat of the Central Provinces, but a few samples 
were sent from Broach and from Khdnde^^h which come up to Grade No. i« 
“The weights per bushel given in the above list of samples are very 
high, notwithstanding that some of tbe samples were touched by the 
wee\nl. None weigh less than 60ft per bushel, whilst in some cases the 
weight goes up to as high as from 63 to dsib.** 
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Hard white wheat.— “ There is much less variety among the differ¬ 
ent samples of hard white wheat than among those of soft white wheat 
already noticed. A great number of samples resemble in appearance the 
large-berried soft or semi-hard wheat already described, only tlmt they 
are completely hard and translucent. Others, with the same difference, 
resemble the small-berried soft or semi-hard variety. There is, in addition, 
a considerable number of samples with a long thin ricey gram, resembling 
some of the inferior varieties of hard red wheat. These latter samples, 
frequently known under the name of Khattya, Kathe, Ktdhya, are really 
an inferior grain in every respect, and the samples are rarely in a good 
condition, most of them containing chaff, dirt, and foreign substances‘in 
considerable quantity. But among the large-berried samples there are 
many of a very high quality, with clear uniform grams m good condition 
and free from impurities. In fact, many of these samples are equal, if 
not superior, to the best hard St. Petersburgh or Kubanka, which is 
usually considered as the type of wheats of this kind. The highest prices 
realised by the hard white wheats are, however, much below those ranging 
in the London market for the soft wheats, and, as already remarked, the 
Mediterranean, and especially Italy, seems to afford the best market for 
wheat of this description, which is in demand there for the manufacture of 
macaroni, and frequently fetches prices as much as 55. per quarter in excess 
of the quotations of the London market. 

No classification in any way resembling that of the soft white exists 
for the hard white wheat; but in order to obtain a view similar to that 
given for the samples of the former variety, the hard white wheats have 
been arranged in groups corresponding to the same ranges of price as 
those of the different classes of the soft white. The following table shows 
the result of this classification : — 
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Name of Province. 


Number of Samples of Hard White Wheat 

of a value per quarter equal to that of 
THE under-mentioned CLASSES OF SOFT 
White Wheat. 



Class 1 ., 
43s. 6 d. to 
47s. 6c?. 

Class 11 ., 

39s. 6 d. to 
41S. 

Ordinary 

quality, 
37s. to 39^. 

Inferior 

quality, 
below 37s. 

Total. 

Bengal .... 

3 

4 

5 


12 

N.-W. Provinces and Oudh . 

5 

23 

8 

1 

37 

Ajmere and Merwara . 


I 



1 

PanjAb . . . • 


2 


* 

3 

Sinn ..... 



8 

7 

15 

Bombay . . . • 

3 

29 

27 

1 

60 

0 

Ontral Provinces 


5 

3 

... 

0 

Berar. 

2 


10 


31 

Madras . . • • 

... 




... 

Mysore .... 


••• 



... 

Burma • • • . 






Total 

13 

83 

61 

10 

617 


“ It will be seen that a considerable proportion of the samples is supplied 
by Bombay and Berar, from which hardly any samples of the soft wheat 
were sent. These twoprovinces supply, by themselves, more than one half 
of the samples of hard white wheat. The number of samples sent from 
the North-West Provinces and Oudh is large in itself, but it appears small 
when compared with the number of soft white samples from the same 
parts, which was almost seven times larger. 

“ The finest samples of this wheat is bansi, from Kh^ndesh, valued at 
425. 6 d.f though even this sample would have been probably surpassed by a 
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sample of yellow banshi sent from Nassick, had not the latter arrived very 
much damaged by weevil. All parts of the Bombay Presidency south of 
the Nerbudda supply fine samples under the names of banshi, bansi, 
bukshi, btixiy jalalia, and others. But some of the samples from the 
North-West Provinces and Oudh sent under the names of barha, tamla, 
anokha, and others are equally good. One of the best samples, ganga- 
jali, valued at 425., comes from the Maldah district in Lower Bengal, 
and, altogether, the cultivation of hard white wheats, if restricted to a 
smaller area than that of t1ie soft varieties, results in the production of 
many samples equal to the finest grown in any country, which, sent to a 
suitable market, would be likely to realise prices almost as high as those 
obtainable for the best descriptions of soft white wheat. It may likewise 
be noted that the hard wheat appears to be on the whole less liable to 
suffer from weevil than the soft variety. The weights per bushel are 
almost as high as in the soft white; all but a few are above 6olb per bushel, 
some as high as 64jft). Of the few samples below 6oIb most are so much 
weevilled that the loss of weight is accounted for.'' 

Soft red wheat. —” The condition of most of the samples of soft red 
wheat affords evidence that its cultivation is conducted with much less care 
than that of the fine white varieties. They are, as a rule, much mixed 
with barley, gram, or oilseeds, and foreign substances of all descriptions, 
and the ^ain is rarely so uniform in its quality as in the good white 
samples. The striking uniformity in the Native names for the red vvh^t 
is in itself a proof of the smaller estimation in which it is^ held by the Native 
agriculturist. In the greater number of districts, in which half a dozen or 
more different varieties of white wheat will be cultivated under as many 
different names, the red wheat will be known only under the generic deno¬ 
mination of lal or surkh, indicating that the process of selection of seed 
and cultivation of special varieties has been applied to red wheat in a much 
smaller degree than to the white wheat. The red wheat is, however, deserv¬ 
ing of more attention than it now receives, for the soft red varieties are ex¬ 
ceedingly suitable for the English market, and very readily saleable. The 
following table shows the number of samples and their range of prices for 
each province in India, the classes being those adopted for the soft while 
wheat, as there is no corresponding classification fur the red variety: — 


—-^-—— - 

Number of Samples of Soft Bed VVhe.at of a 


value 

PER QUARTER EQU.AL 

TO THAT OF THE 


UNDER-MENTIONED CLASSES OF bOFT 



White Wheat. 


Name of Province. 

Class l„ 

1 Class 11 ., 

1 39 ^- 

Ordinary 

Inferior 



41s. to j 

43s. 6 d, 

quality, 
37s. to 

quality, 

below 

Total. 

I 

1 per quarter 
of 4968). 

to4iJ?. 

39 ^- 

3 ?^* 


Bengal .... 

N.-W. Provinces and Oudh . 

3 

2 

11 

23 

6 

3S 

I 

8 

21 

7 * 

Ajincre and Merwara . 
PanjAb . . . . ' 

Sina 

2 

! 2 

1 

7 

11 

10 

3 

30 

... 

I 


1 

2 

Bombay 

1 

8 

5 

... 

»3 

Central Provinces. 

1 » 

2 

10 


*3 

Bcrar. 

Madras 

Mysore . . . « 

Burma .... 

1 - 

i 

1 

i ••• 

3 

4 


7 

Total 

>0 

~ 56 ■ 

74 1 

1 2. 

161 
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** As may be seen from the foregoing table, the provinces in which th^e so^ 
red wheat is chiefly grown are the same as those in which the soft white is 
cultivated ; out he limit of cultivation of the former, as previously remarked, 
extends rather further to the ^outh than that of the soft while variety. 

“ Many samples represent wheat which is very suitable for the English 
market. The finest sample is one from Ajmere, Kharcha baja; but, there 
are numerous sarriples almost eq^ual to it from Bengal, the North-W^t 
Provinces, the Panjdb, and the Central Provinces. The samples from the 
provinces just named are, as a rule, comparatively light in colour, anv 
quite as soft as the softest white wheat. But from Bombay a good man\ 
samples of a large-berried w'heat w^ere sent which deserve rather the name 
of brown than- of red wheat, on account of the darkness of their colour. 
They are also much harder than the usual soft wheat, in fact, almost hard. 
Still some of the samples grown in the State of Bhownagar are favourably 
reported on, with values up to 40s. 6 d. per quarter. It may be likewise 
remarked that in the Panjab, from which several of the best samples were 
obtained, there appears to be grown in many districts a very degenerate 
kind of red wheat, in which a large proportion of the grains are so thin 
and shrivelled that they resemble rather grass seeds than the berries of a 
cultivated grain. 

“ The prevalence of inferior varieties in the Panjab may be gathered 
from the fact that out of 30 samples of soft red wheat 10 are classed as 
inferior, being in value below 37s. the quarter, w'hereas out of 131 samples 
sent from the other parts of India only ii are inferior. The w^eights per 
bushel are as high as in the preceding group, rising to 64jlb, and only in 
three instances is the weight below 6olb.” 

Hard red wheat. —The follo^Yingtable show's the number of samples 
and their range of prices:— 
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Name of Pkovinck. 

Number of Samples of Hard 

Red Wheat. 

Ordinary 
quality, 
37^* to 39s. 

Inferior 
quality, 
below 37s. 

Total. 

IBencral • . . 



2 

6 

8 

North-West Provinces and Chidh 



4 

Ii 

»5 

Panjdb ..... 
Sind .... * 



... 

4 

4 

Bombay . . • • • 



31 

29 

60 

Central Provinces . • • 



11 

1 

1 2 

Herar . . . . 



13 

3 

10 

. Q 

Madras . . . . • 



5 

13 

lo 

ft 

Mysore. 



1 

5 

0 

2 

Burma . • • • • 




2 


Total 

• 

68 

74 

142 


Most of these samples come from the Deccan and Southern India, and 
a very large proportion are,. inferior in quality—very thin, hard, and vei y 
dark. Wheat of this description is not in good demand in the London 
market.” 

Though the general price of wheat has altered considerably since the 
above report was written ten years ago, the information regarding the 
comparative values of the various kinds, and their geographical distribu- j 
tion, remains thoroughly applicable to present conditions. A selected list 1 
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of the better forms of each commercial class will be found in the chapters 
on races under each provincial heading. , 

Adulteration. (Conf, viith pp, idg-iyi, 186), 

Since the commencement of the Indian export trade in wheat, it has 
had to labour under a great disadvantage owing to the dirty condition 
of average consignments, and to the frequency of adulteration with linseed, 
gram, barley, and other seeds. These faults still persist to a large 
extent; thus Dr. Watt, in 1888, commented on this subject as follows : — 

** There is a strong feeling that the severity with which the Calcutta 
merchants seem to wish to preserve the minimum refraction, at five per 
cent., is distinctly operating* in the direction of lowering rather than 
enhancing the trade. This is too large a question to deal with in this 
place. Its issues extend to Europe. We were once walking through the 
Exchange where samples are exhibited on which the Mark Lane trade is 
transacted. One of the most influential corn-merchants in town thrust 
his hand into a sack of Indian wheat and exhibited the dirt it contained. 
Pointing to the gram in one sample, the barley in another, he remarked, 

‘ Could you send us your wheats free of mud, and not adulterated with 
these other grains? it would command a much higher market.’ The reply 
might fairly well have been given, ‘ When you use your influence to abo¬ 
lish a fixed rate of refraction, Indian wheat within a twelve-month will 
reach the market in a perfectly clean condition.’ 

“ It would be absurd to expect a cultivator to sell clean wheat when 
he would be paid exactly at the same rate as if it contained five per cent, 
of dirt. That is precisely the position; and the Bombay Chamber of 
Commerce appears to be giving indications of a desire to lower the rate 
of refraction to two per cent. Why not abolish it entirely, and pay lower 
rates for all adulterated wheats? Une Bombay firm has announced that 
it will pay at a higher rate for clean wheat than for wheat containing dirt 
and impurities.* ** A most elaborate investigation has been instituted in 
every province of India into the question of this adulteration. With few 
exceptions, indeed, it. has been found that the cultivator takes no part in 
the trade of adulteration. His methods of winnowing and storing are 
imperfect, but there is no inducement to modify this. He can clean now 
his grain, by the means at his disposal, considerably below the accepted 
rate of refraction. He makes no gain by producing clean; on the con¬ 
trary, he is perfectly well aware that the middle-men employed by the 
exporting firms adulterate the grain before making it over to the firms 
that pay them at a minimum rate of five per cent, refraction. An exten¬ 
sive correspondence has passed on this subject. The Indian Chambers of 
Commerce keep recommending to Government that the only action that 
can be taken is to urge upon the cultivators to grow only the better-class 
wheats, to avoid growing mixed crops, and to endeavour to produce as 
clean a grain as possible. For what purpose? That specially, prepared 
particles of mud, to the extent of the five percent., maybe added by the 
middle-man at the cost of the cultivator, who is paid as if it had been 
there originally.” There is apparently little doubt that the question does, 
as stated by Dr. Watt, rest almost entirely with the merchant, and that 
a clearly expressed demand for cleaner wheat, and a reduction or with¬ 
drawal of the present standard of refraction might be productive of much 
good. Since 1886 the Bombay Chamber of Commerce have agitated 


It is understood that it has mthdrawn from that offer; it may be added, however, 
that the Bombay rate of refraction has for some time been fixed at 2 per cent., while 
that of Calcutta remains at Diet. Rcon. Prod. 

T. 657 











Products of India, 





Adulteration of Indian Wheat. {J. Murray,) 


TRITICUM 

sativum. 


strongly m favour of the reduction of the standard of refraction to 2 per 
cent., and during the past two years the question has occupied the attention 
both of the Government of India and home authorities. A long series of 
Reports and Pdf>ers\\2is published in 1888-89 containing the result of much 
careful enquiry into the subject. The following information on the forms 
of contract, etc., method of sales and general condition of Indian wheat 
in the London market, was supplied by Messrs. McDougall Brothers:— 

‘‘The form of contract used in the United Kingdom in the sale of 
Indian wheats stipulates that the quality shall be of fair average quality 
(f. a. q.) of that month’s shipment, and does not make any mention of a 5 
per cent, refraction. The Corn Trade Association arranges, with dock 
companies and others, to draw samples from each parcel received at the 
different ports, and from these samples the month’s average is then mixed 
and prepared. Sales are generally made in lots of 100 tons each, and 
in shipping a bill of lading is made for each 100 tons, this having been 
found a convenient quantity. A very considerable trade is now done in 
buying and reselling Indian wheats on the f. a. q. basis. 

“ This helps to explain how it is that any parcel of special quality would 
receive little or no attention. Such a parcel would have to be sold by 
sample, and each buyer would have to inspect and pass on the sample, 
the first seller would have to seal it, and there w^ould be much trouble and 
uncertainty if the parcel were sold several times. Thus the objection of 
the merchants and millers would be to selling or buying each parcel by its 
own special sample. If regular supplies of clean wheat could be ensured, 
there is not the slightest doubt but that they would much prefer, and 
would gladly pay for, clean wheats. We have personally inquired of 
many millers and dealers, and, without exception, they express a desire for 
clean wheat, some remarking, * Do you not think we should give a less 
price for Australian wheats if they contained dirt ? ’ Many of the largest 
millers have met the difficulty by erecting extensive washing and cleaning 
machinery, which gives them somewhat of an advantage, and so are will¬ 
ing that Indian wheats should continue as at present, but many millers 
are prevented using Indian wheats by the need of such machinery. This, 
we are informed, is still more the case on the Continent. 

“ During the last year or two special samples of 'selected Bombay’ 
wheat have been offered upon the market, and command higher prices 
than No. i, Bombay. They are guaranteed to contain— 

4 per cent of red wheat [ 

Not more than 2 per cent, of dirt j . , om y. 

92 per cent, of white wheat 
6 per cent, of red wheat 
Not more than 2 per cent, of dirt 

“ It is important that different kinds of wheat should as much as possible 
be kept separate. The admixture of hard and soft, and white and red 
wheats prevents the miller using each to best advantage. Red wheat 
mixed with white prevents the white from being used for the finest flours. 
Hard wheats require damping to a much greater extent than the soft, so 
th if mixed together one is always either too much or the other too little 
damped. 

“A remarkable point about the exportation of Indian wherUs is that 
shipments of new wheat, i.c,, those shipped March, April, and May. :-r 
so very supenor to those shipped later in the season,*./?., Augus:;bep- 
teni .*er, and October. These latter are often no disappointing t‘> millers I 
who have expected to receive bulks equal to early '^leoments" i hat it has I 


to 6 d, higher price than 
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forced many to decline to deal in these lattef shipments, for if the whole 
of a month’s shiprtlents wefe of low quality there would be no allowance 
on the f. a q. terms. The poor quality of the late shipments may arise 
from the storing of wheat in pits, some part of the wheat is almost certain 
to be damaged, and also gets a further admixture of dirt. A remedy for 
this would be to store the wheat in properly constructed public granaries 
until required for shipment. 

“ Large seeds, such as gram and peas, are easily removed by sifting, 
and also the small seeds, such as linseed and rape, but it is almost im¬ 
possible to separate such seeds as barley, &c., they being about the same 
size as wheat. The presence of stones is the greatest difficulty the miller 
has to contend with, and these are found in the red Bombay and Atbara 
wheats. 

‘‘The information we have gathered is unanimous on the following 

C oints:—i, clean Indian wheats are much desired; 2, extra price would 
e paid for clean wheats; 3, clean wheats w'ould cause much increased 
use; 4, wheats carefully selected should be as near as possible of one 
sort, being then more valuable than when mixed together; 5, that the 
practice of mixing dirt and seeds is most detrimental to the practical 
value of Indian wheats, and urgent steps should be taken against it.” 

A communication from the Director of the Agricultural Department 
in Bengal, in 1887, shews clearly;—(i) that export houses have declined 
to pay any better prices for wheat with only one or two per cent, of dirt; 
(2) that it IS, therefore, directly to the disadvantage of the Indian ray at or 
middle-man to deliver wheat with anything less than 5 per cent, of dirt; 
and (3) that these rayats and middlemen actually and systematically mix 
a certain proportion of dirt with their wheat before they deliver it to the 
export houses. In support of these facts many authentic statements 
might be brought forward, but the following q^uotation Irom a letter sent 
to Mr. Finucane, the Director of Agriculture, Bengal, may be accepted as 
forcibly representing the existing state of matters : — 

“I have had a remarkable confirmation of these views from the 
Manager of the Dumraon Raj, the Honourable Jai Prokash Lall. The 
statements he made were so significant that I took a note of them at the 
time, and at the same time informed him that I should embody them in 
this report. The Manager said that, about two years ago, when the pros, 
pects of the wheat trade were apparently good, he seriously thought of 
cultivating wheat on a large scale. He estimated that on the Raja’s 
estates there were 300,000 acres of land capable of growing wheat, and he 
proposed commencing operations with a capital of two lakhs. His idea 
was to induce iherayats to grow wheat alone by means of advances in coin 
and seed, and he intended purchasing machinery, such as he had seen at 
the Calcutta Exhibition, for cleaning the grain. All that he now required 
was a remunerative market. Last year, when in Calcutta on Council 
business, he c.illed at the office of Ralli Brothers, and after telling thein 
his plans asked what price they would give for cle.in grain. Ralli 
Brothers informed him that, owing to the action of the merchants in 
England^ they could n afford to pay more for a clean sample than they 
HOW did for grain with 5 per cent refraction. Upon hearing this the 
Manager abandoned the idea of growing and cleaning wheat on a large 
scale it is difficult to overrate the significance of this anecdote, which 
apptiars to prove conclusively that, so long as merchants will not pay a 
ijigher price for clean grain, it is useless for Government to think of in¬ 
ducing cultivators to change thrir present prnr'ticc. 

“ I then asked the Manager about wilful adulteration. He said that he 
had a gola at Itari, near Buxar, from which he used to sell wheat on 
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rather a large scale to the agent of Ralli Brothers at Buxar. e w i , 
as he got it, did not contain 5 per cent, of foreign matter. According y, 
his servants were directed to mix two maunds of earth with every 10 
maunds of grain', so as to bring the adulteration up to the required stan - 
ard. This earth was treated with water and specially prepared or 
purposes'of adulteration. The suggestion for adulterating J 

this way came, as the Manager says,from the employds of Ralli Bro 
This fully bears out what Major Boileau says, that gram dealers in Uma- 
pore wilfully adulterate their grain, adding about two maunds an j X 
seers of dry clay, and other grains to every 

wheat. Mr. T. Gibbon, C.I.E., the Manager of the Bettiah 
that wilful adulteration was practised by the petty dealers in Chumparun, 
and Mr. Carnduff, writing from Hajipore, a large ^ain mart, says, in 
the hands of the middle-men, when the grain is lodged in their such 

grains as Akla pipra are, I understand, intentionally added with a view 
to adulteration. Mr. Jenkins, from Buxar, who has clearly paid a good 
deal of attention to the subject, is.of the same opinion. 

" As regards the alleged imperfection of present arrangements for 
winnowing, it will thus be seen that the mixture of dust from the thrashing 
floor forms a very small portion of the impurities found in Indian gram, 
and that the present arrangements for winnowing are as good as can be 
hoped for under present conditions. It will, of course, be desirable to 
effect improvements in winnowing and thrashing, should any be 
possible; but the root of the evil complained of can only be reached by 
the abolition of the system of allowing a minimum refraction of 5 per cent., 
a remedy which lies in the hands of the merchants themselves. The facts 
mentioned’ by the Manager of the Dumraon Raj show conclusively that 
clean grain will be forthcoming if the merchants pay for it, and that it 
will not be forthcoming, however perfect the winnowing and thrashing 
arrangements may be, so long as a minimum of 5 P^^ cent, is allowed, for 1 
impurities, be the samples ever ^ clean. 

“ These facts and arguments have been brought to the notice of the i 
Calcutta Cl .Tiber of Commerce, who, while not denying their force, I 
express regret that they are unable, in the present state of the trade,.j 
to alter the existing practice in this respect. As long as that practice con- | 
tinues, it would appear to me to be futile for Government officers to talk to 
cultivators of the advantages of producing entirely clean grain. On the 
contrary, if Government officials interfere at all in the matter, it should 
be by explaining to the cultivators that it is their interest to mix at east 
5 per cent, of foreign matter with clean grain before offering it for sale. 

It is obvious that this wilful admixture of dirt with fairly clean wheat 
must be a great disadvantage. Not only does it decrease the value of 
Indian wheat and renders its extensive employment by small millers 
. whb have no cleaning apparatus, out of the question, but it involves the 
wasteful expenditure of the freight of some 30,000 tons of impurity 
annually, and a comparatively large and similarly useless expenditure in 
conveying the grain from European ports by rail to ^e localities of 
consumption. For many years the Bombay Chamber of Commerce nave 
made strenuous endeavours to do away with the f. a. q. system, and to 
introduce sale contracts on the scale of a refraction of not over 2 per cent. 
In 1888 they addressed representations on the subject to the London 
and Liverpool Commercial Trade Associations, urging them to assist in 
the matter. The former Association replied by stating that they did 
not see their way to making any alteration, but the latter agreed to 
altir the standards on which wheat sales w'ere made, and advocated 

8 T. 664 


ADULTER¬ 

ATION. 

'wilful. 


Directloni. 
given to 
Aaulterato. 

661 


Winnowing, 

662 


6 per cent, 
peh'actlon. 

663 


Steps to 
prevent. 

664 














umsT/fy. 



ADULTER¬ 

ATION. 

Steps to 
prevent, 


Conf, with p. 
no. 




! 


that in future these standards should contain only 2 per cent, of dirt, 
seeds, and grain other than wheat. 

In 1888-89 a series of questions were, at the request of the India Office, 
issued by Messrs. McDougall Brothers to a number of millers in the 
United Kingdom with the following results: — 

Question i.—Do you use Indian wheat in quantity ? 249 millers 

state that they use Indian wheat in quantity ; 259 millers only use Indian 
wheat in limited quantity; 2 do not reply to this question. 

Question 2. —If not, are you prevented from so doing by its.impuri¬ 
ties ? 348 millers state that they are partly prevented from using Indian 
wheats in consequence of its impurities; 41 millers having the necessary 
machinery to deal with the dirt, etc., are not prevented from using Indian 
w'heat; 121 do not reply to this question. 

Question 3. —Would you use larger quantities if free from admixture 
and impurity? 461 millers state that they would use a much larger quan¬ 
tity of Indian wheat if they could obtain ’it in a clean state; 27 nullers 
state that even if clean they could not use a larger quantity of Indian 
wheat; 22 do not reply to this question. 

Question 4. —Is the admixture of red wheat with white wheat of serious 
consideration to you ? 229 millers state that the admixture of red (or 

hard) with white (or soft) wheat is of serious importance to them, as the 
red hard wheat can only be reduced by 'roller mills ’; 256 millers, most of 
whom have roller mills, are indifferent as to the admixture; 25 do not re¬ 
ply to this question. 

Question 5.—-The shipments in the later months of the year show con¬ 
siderable increase of impurities. Do you in preference secure the earlier 
shipments ; and, if so, do you pay a higher price for the same ? 322 mil¬ 

lers state that they prefer the early shipments and pay higher prices for 
them ; 16 state that they are indifferent, it being merely a question of re¬ 
lative values; 172 do not reply; most of these millers dealing indirect 
with merchants are unable to give an opinion. 

Question 6. —Would you approve m a form of contract limiting the ad¬ 
mixture of dirt, seeds, and grain other than wheat to 2 per cent, in prefer¬ 
ence to the present ' f. a. q.Morm P 429 millers express their w'arm ap¬ 
proval of a form of contract limiting the admixture to 2 per cent.; 4 millers 
are against any alteration ; 77 who do not reply are mostly millers unac¬ 
quainted with the form of purchase; they buy locally from merchants. 

Mr. McDougall, commenting on these results in his letter to the Under 
Secretary of State, dated March 1689, remarks: "The replies now re¬ 
ceived conclusively prove,—I, that the impurities in Indian wheats greatly 
restrict their use; 2, that dean Indian wheats are rnuch desired, and would 
cause a largely increased demand and a higher price; 3, that millers ear¬ 
nestly desire a new contract form limiting admixture to under 2 per cent. 

"And I have now to suggest several means which would ensure the ob¬ 
ject aimed at“i, by the mutual consideration of the subject by the Indian 
Council and by representatives from the various Corn Trade Associations; 

2, by the formation of a syndicate to purchase and export clean Indian 
wheats; 3, by the intervention, should it be found necessary, of the Gov¬ 
ernment of India, to make it fraudulent to deal in, or export grain, to be 
used for human food, in any way adulterated. 

“ I am sanguine that the first of these suggestions may of itself prove 
successful in bringing about the desired reform, as I cannot but think that 
the selfish interest of a few large firms must give way to the unanimous 
desire of the millers of this country, and to the great ultimate benefit of all 
concerned. But, if not, I do not hesitate to strongly advise that the 
third of the.se suggestions should be promptly adopted. 
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In connection with this inquiry, I think the fact should be over¬ 
looked that Italy, France, and Belgium are buyere of the better class 
Indian wheats, and if these wheats were clean there is no d^bt this por¬ 
tion of the trade would receive a great impulse, as on the Continent they 
are less able to deal with the impurities than we are here, and consequently 
only the high class wheats are in demand.’’ 

“ The first of these proposals was carried out by Government 
May 1889, on which date a conference was held on the subject at the India 
Office under the presidency of Viscount Cross, G.C.B., Secretary of St^e 
for India. Besides members of the India Council and D^artmental offi¬ 
cials, many delegates and representatives of Chambers of Commerce, Corn 
Trade Associations, and large private firms were present. With the excep¬ 
tion of the London Corn Trade Association, which maintained its former 
attitude of preference for the existing contract, nearly all the representa¬ 
tives recommended that an attempt should be made to raise the basis to 2 
per cent. The general concensus of opinion, in opposition to that of the 
I^ondon Corn Trade Association, appears to leave little doubt that the 
latter body was in the wrong, a supposition confirmed by the following re¬ 
port of tne Bombay Chamber of Commerce (1889) : — “ At the London Con¬ 
ference a statement was read on behalf of the London Corn Trade Associa¬ 
tion which, in the opinion of your Committee, contained so many mis-state¬ 
ments both as to fact and theory, and was so misleading in purport, that 
they decided to address His Excellency the Governor on the subject, with 
the view of recording their protest against the arguments and figures used, 
and, if possible, leading to further action with the view of improving the 
cleanliness of Indian wheat. Owing, no doubt, to the promptitude with 
which the matter was taken up and discussed by your Committee, and the 
unanswerable character of their arguments, the London^ Corn Trade As¬ 
sociation have so far modified their views that in a circular, dated 14th 
November, they have intimated that they had taken measures to get the 
various qualities of Indian wheat analysed, and, as the result of that ana¬ 
lysis, have prepared a table show'ing the extent of impurities in the standard 
samples which the Association w’ould recognise as allowable in shipments 
made before and after the monsoon. This table, however, so distinctly 
recognised a larger proportion of impurities than there w’as any necessity 
for doing, that your Committee addressed the London Corn Trade Asso¬ 
ciation on the subject by the return mail, pointing out that in nearly every 
description of Bombay wheat, with the exception only of No. 1 Club and 
Red Club, the impurities allow ed, even for ante-monsoon shipments, were 
in excess of the adulteration shown by their own analyses. 1 his, the Corn- 
mittee showed, siinply amounted to recognising a standard of impurity in 
excess of existing conditions, and so far, therefore, from assisting the move¬ 
ment towards greater cleanliness, would really be retrograde in effect. The 
Committee strongly urged the London Corn Trade Association to reconsi¬ 
der the subject and advocated a 2 per cent, refraction as one which 
would induce efforts being made to attaip greater purity, and one at the 
same time which would be perfectly attainable without the necessity of ex¬ 
tensive mechanical appliances for cleaning purposes. To this communica¬ 
tion there has not as yet been time for receipt of a reply, but the Committee 
trust that this matter w'ill not be allowed to rest, and that future Commit¬ 
tees will continue to agitate for the introduction of a basis of contract 
which will ensure Indian wheats being exported in a cleaner, and therefore, 
more merchantable, condition than has hitherto been the case.” 

In addiiion to the accidental and introduced foreign mr^ter in Indian ! 
wheat, a large amount of the impurity which exists is doubtless due to the i 
action of weevils, especially ir the later or post-monsoon consignments. 1 
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Many proposals have been made regarding methods of remedying this 
evil, and here, certainly, the remedy rests almost entirely in the hands of 
the agriculturists! The subject has been already discussed and need not be 
again gone into (see Pests, Insects, Vol. VI., Pt. I., 145). 

It is encouraging to observe that the endeavours made to improve the 
standard have met with a certain, though as yet very insufficient, amount of 
success. Thus the Hon’ble Mr. Benett, in the final crop report for the 
year 1889-90, writesThe Liverpool and London Corn Trade Asso¬ 
ciations have now reduced the refraction for Calcutta and Bombay 
shipments from a uniform amount of 5 per cent, to quantities varying for 
ante-monsoon shipments between 3 per cent, and 4 per cent., of which 
IJ per cent, may be dirt, and for post-monsoon shipments between and 
5 per cent., of which 2 per cent, may be dirt. In the case of Karachi, 
however, it has been considered necessary to fix the high rate of 5 per 
cent, for ante-monsoon and 7 per cent, for post-monsoon shipments. 
The Bombay Chamber of Commerce has pointed out that there is really 
no difficulty in buying wheat with impurities not exceeding 2 per cent., 
and confirms the conclusion that the mixture with dirt is made between 
threshing and shipment. The concession of the Association therefore, 
it is to be feared, will but little affect the trade. But though slight, it is 
perhaps an indication of a tendency to give way under the pressure which 
has been brought to bear on the London Association by several of the 
other commercial bodies, and in particular by the valuable evidence 
brought to light at the conference held at the India Office. On that 
occasion it was clearly shown that although speculative buyers might all 
prefer the higher refraction, the millers of the United Kingdom were 
exceedingly anxious to obtain the cleaner article, and were largely pre¬ 
vented from using Indian wheat by its high percentage of impurities, due 
solely to the high refraction with which it is bought.* 

“ The Government of India, at the instance of the Secretary of State, is 
in correspondence with Local Governments and Administrations regarding 
the expediency or otherwise of introducing grain-elevators into Incfia with 
the view of cleaning, grading, and handling wheat. The introduction of 
iliese methods, it is to be feared, however, will be useless until the trade 
shows itself ready to buy clean, and nothing but clean, wheat The ele¬ 
vator system, however, nas the merit of doing away with the necessity for 
arbitration and analysis of samples. It is being introduced by Russia and 
may serve to increase the advantages which that country already possesses 
over India in its competition for the wheat trade of Europe.*’ 
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Prices. 

The local prices of wheat and other food-stuffs have been recorded 
fortnightly in every district, and even in every large town in each district 
during the past tnirty years. An examin^Ition of the.se elaborate returns 
reveals the fact that the price paid by the consumer to the local grain mer¬ 
chant has varied excessively from month to month and from year to year; 
indeed to such an extent has this been the case that it would be quite un¬ 
safe to attemjDt iu express average prices for large areas. India, unlike Eng¬ 
land, is entirely dependent on her own produce for her food-supply, hence 
scarcity or superabundance brings about an instantaneous change in local 

- It is understood that an advantage of much moment to those who have de.sired 
to uphold the refraction standard e.xists in the fact that wheat, when purchased by 
mea.sure and sold by weight, leaves a large margin of piofit owing to the greater 
weight of the adulterants. If this be s«i in India, it seems desirable that this feature 
of the controversy should be more clearlv brought i,it than has been done hitherto.— 
hd., Diet. Kcon. P/od. 
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prices. Both these conditions may prevail during the same season in wo 
neighbouring provinces, or even in districts of one province, since inter¬ 
communication has as yet by no means reached a degree of perfection. 
But a tabular statement of th5 average annual prices certain selec e 
stations as published by Mr. O’Oonor ma>r afford a fair indication ot the 
fluctuations and gradual tendency towards rise or fall of the prices : 
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PRICES. 


It is evident from these figures, that the price of wheat in India 
depends almost entirely on local conditions, and is practically quite uncon¬ 
nected with the question of foreign demand. 

In Europe the prices of wheat from every source have undergone an 
almost continuous fall for many years. It is worthy of note that Indian 
wheat has relatively maintained a somewhat higher value than others. 
Thus, Mr. McDougalI publishes the following comparative list of prices 
for No. 2 Club, Calcutta, and English wheat, from 1877 onwards : — 





No. 2 Club, 
Calcutta. 

English. 




Per 492lb 

Per 4801b 

1877 



50*65. 

56*95. 

1878 . 



46*3 

46*5 

1879 . 



50*0 

43*10 

1880 . 



45'3 

41*5 

1881 



45*0 

45*4 

1882 



43*4 

45 *« 

1883 - 



39 * > 

41*7 

1884 



32*10 

35*8 

i88<5 . 



33*2 

32*10 

1886 



31*10 

31*0 

1887 



31*1 

32*6 


In June 1888, the Mark Lane price was 325., and, at the same date in 
1889, it had fallen to 295. per quarter. 

In ^go the prices ruled very closely with those of 1888, 29s. loa. 

per quarter until the first half of May, when there was an upward tenden¬ 
cy, tne latest quotation up to June 12th being 31s. yd, per quarter. 
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The Question of the total wheat production in India is one which there 
is some difficulty in estimating, but is of much interest as bearing on a 
possibly increased demand for the Indian cereal. Dr. Forbes Watson, 
in his paper on Indian Wheat in 1879, made the following estimate of the 
wheat outturn of various countries :— 

*‘AI 1 available facts point to the conclusion that, as regards wheat, 
India may shortly become one of thechief sources of supply for ^e United 
Kingdom. It must be borne in mind that India is one of the 
wheat-producing countries in the world. The production of the United 
Kingdom amounts to only about 10,000,000 to 13,0^,000 quarters per 
annum. Austro-Hungavy, Italy, and Spain each produce about the same 
quantity. Germany produces from 15,000,000 to 18,000,000 quarters, and 
the two countries which produce the largest amounts are France and Rus¬ 
sia, each producing from 30,000,000 to 35»ooo,ooo quarters per annum. 
Both are surpassed by the United States, which produced during each 
of the past two years upwards of 45,000,000 quarters. No complete stad- 
tistics exist for India, but we know that the Panjdb alone produces about 
as much as the United Kingdom, Oudh about 3,500,000 quarters, the 
Central Provinces about 3,000,000, and Bombay not much less. The 
production in the North-West Provinces proper has never been estima¬ 
ted, but must be fully equal to that of the Panjdb, and that of Behar is 
also known to be considerable. Thus the yearly production of the pro¬ 
vinces under direct British rule will amount to from 30,000,000 to 
35,000,000 qqarters, or to the same quantity as that produced by Russia 
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or France. But if the Native States in the Panj^b, Rajputdna, Mdlwa, 
Bundelkhand, and Guzerat be added, in all of which wheat is large } 
cultivated, it will be found that India must be considered as being, next 
to the United States, the largest wheat-producing country in the world. 

The statistics from which the above estimate was founded were a\ow- 
edly deficient, and more recently acquired data indicate that the 35 mil¬ 
lion quarters assumed by Dr. Watson are in excess of the actual. 1 
Government of India, in its first large publication on wheat production, 
after the issue of Dr. Watson’s report, calculated the o^turn on a total 
area of 19,329,200 acres to be 26,548,000 quarters of 480& or o mauncls; 
which, adopting the figures above given for other countries, \yould make 
India stand fourth in point of Reduction, following the united States, 
France, and Russia. In the Central Provinces, the North-Westem Prov¬ 
inces and Oudh, and the Panjdb the accepted average yields per acre 
were, in the same publication, stated to be 8 bushels, iif bushels, and 13I 
bushels, or 6 maunds, 8f maunds, and lo maunds, respectively. These 
figures must, however, be more or less approximate only, since the rates 
of yield necessarily vary greatly with the variety of seed cultivated, 
with the greater or less care bestowed on it, and with the degree of irriga¬ 
tion. These questions will be separately discussed in the account of each 
province. 

The average outturn of the four years from 1884-85 to 1887-88, on an 
average total area of 26,508,000 acres, is estimated to have been 7,205,500 
tons, or a little over 31 million quarters of 480ft or 6 maunds. In 1888-89 
an outturn of 6,510,979 tons was estimated on the area shown by the 
crop forecasts for the year, visf.y 26,381,7^5 acres, an estimate a little more 
than 200,000 acres under the actual. The former of these, which give an 
average acre-yield for all India of a little over 7 maunds, ni3.y perhaps be 
accepted as a fair av^erage. The latter represents a crop whicb was on the 
whole under average, owing to an untimely and unevenly distributed rain¬ 
fall, and the acreage yield is consequently less, a little under 7 maunds. 

In addition to the 31 million quarters returned as the outturn for four 
average years, it must be remembered that a large quantity of wheat is 
grown as a mixed crop and, in agricultural statistics, comes under returns 
of unspecified food-grains. If the area and outturn for these crops be 
included, a due deduction being made for the proportion of the yield from 
barley, grain or other plants with which the wheat is mixed, it is not im¬ 
probable that the total outturn of the grain in India might approximate 
very closely to, if it did not actually attain, Dr. Forbes Watson s estimate 
of 35.000 quarters. 

WHEAT CULTIVATION. 

In the foregoing chapters on area and production, the more important 
features connected with the development of Indian wheat cultivation have 
been dealt with, chiefly with the object of demonstrating the fact that the 
wheat trade up to its present stage, is a perfectly natural one. All the 
facts go to prove that this is so, and that the agricultural population a»*e 
exporting only what they specially cultivate for that purpose. And there 
appears to be little doubt that so long as w'heat proves a remunerative 
crop, its area will continue to increase, but that as soon as better profits 
can be realised on another crop, the rayat will turn from wheat and readily 
assume the cultivation of the more profitable crop with little or no incon¬ 
venience or pecuniary loss to himself. Wheat, however, is also grown, as 
already shewn, to a certain extent as a staple food-crop for home consump¬ 
tion, and will probably always continue to be so. 

Some of the more important features having been thus dealt with as 
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a whole, we may now proceed to consider in detail the wheat cultivation of 
the several provinces. This has already formed the subject of many exhaus¬ 
tive and valuable official reports. After the issue of Dr. Forbes Watson’s 
report,frequently alluded to above. Her Majesty’s Secretary of State called 
for information to be furnished from all India, as to the nature of the soils 
on which the better wheats are cultivated, as well as details of the methods 
of cultivation. This stimulated detailed investigation, with the result that 
first one, and then another, volume on “ The Wheat Production and Trade 
in India** was produced in iSygand 1883. Since the appearance of the last 
of these, separate publications have been issued by several provinces on 
the subject. From these works and from the settlement, administration, 
and agricultural reports, the infornfition obtained in the succeeding 
chapters has been mainly derived. The writer has also to acknowledge 
liberal quotation of many passages from a pamphlet published in London 
in 1888, by the editor. Dr. Q. Watt, on” The Conditions of Wheat-growing 
in India/* a paper which contains, in condensed form, a resume of all avail¬ 
able information up to the date at which it was written. 

PANJAB. 

References. — Gacetteers\ — Ambala, 48^ 40 ; Amritsart 3S~37> 47 / Bannuy 
i 32, 133, i3S» J37-141, 144, 149-152 ; Delhi, 98, 100-103, in, ii3 , J2t, 
tSg, 140 ; Dera Ghazi Khan, 3i, 80, 8r, 83, 84, 91, 92 ; Dera Jsmail 
Khan, 122-125 ; Fernsepore, 6$, 68-70, 74-77 ; Guiranroala, 53 ; Gujrat, 
77-80 ; Gurdaspur, 5/, Gurgaon, 81, 82, 90, gi ; Hazara, 12J, 125, i3o, 
l3r, 134, J35, \37, 143, 146-148, ISO, IS^ : Hissar, 46, 48; Hoshiarpur, 
86-89, 117 ; Jalandhar, 44 ; Jkang, 106-109 ; Jhelam, 98, 99, 104, 106: 
108, log; Kangra, /., 148, 149, 152, 161 ; II., 57, 58, 64; 

Karnal, 157, 172, 180, 183-1^5, 196-200 ; Kulu, 57, 64, 96 ; Lahore, 85, 
88, 102 ; Ludhiana, 138 ; Montgomery, 116, 117 ; Mooltan, 93 ; Muzaf- 
fargarh, gS, 94 ; Peshawar, 144,-146; Rawalpindi, 78, 80, 8 t ; Rohtak, 
go, 92-95 ; Shahpnr, 64, 65 ; Siatkote, 63, 68, 69; Agri.-Horti. Soc. 
Panjdb {1853), Jii; Indian Agriculturist, Jan, 25, 1890; Ind; 
Forester, X., 369 ; Settlement Reports: — Bannu, 40, 53, 76, 81-83, 8$, 86 ; 
Delhi, 30-32, jfV, 40, 48, 106, 107, 222, 224, App. zxxiv. ; Dera Ghazi Khan, 
8, 9, 12, 44, 45* 63, 72 ; Dera Ismail Khan, 7-16, 24 , 28, 342, 3So, 351; 
App. xxiii ; Ferozepore (1855), 3, 7, 31-33, 83 ; {1875), ^>8, 9, 12, 1$, 22, 
24, 25, 27 ; Gujarat {j86o\, i 32 , i 36 ; Gujrat, 34* 77> 79, 84, 92. 96, 98 ; 
Gurdaspur, 13 ; Gujranwala, Ii-i3, 28, 32, 33, 37, 41, 44 ; Hazara, 82, 
88-90, 102, JOS, 171-174, 177 ; Hoshiarpur, 11, 22, 30, 3i ; Jhang, 57, 
80-87 : Jhelam, 87 ; Kangra, 24, 26, 7^, 78 ; Kohat, 2, 3, 12, 120-122, 
155, 160-165, App. xli; Lahore {1858), u, (1865-69), 7, 9, 82-87; 
Montgomery, J02-112, IZJ; Peshawar, 19, i35, 184,188,213,215,219, 
225, 228, App. xxxiv., xlii.. Hi., liv., Ixvi., Ixxiv., Ixxxiv.*, ciii.-cvii. ; 
Rawdlpindi, .19, 20, 26, 59 ; Rohtak, 62, 86-98 ; Sialkote, I9i 31-33, 37, 
54 ; Shahpur, 18, 19, 28, 89, 94; Simla, i3, 15. 3i, 34, 4^> 44, App. xi.-xv., 
xxiv., xxxv.-xxxix. ; Sirsa 57, 64 ; Forbes Watson, Rept, on Indian 
Wheats, iSjg / Repts. on Wheat Production and Trades, Govt, of 
India, 1878, 1883, 1886 ; Wace, Panjzb wheat ; Crop Repts. and Fore¬ 
casts, 

The cultivation of wheat in the Panjdb w'ill be considered in some 
detail, for so much exists, common to all the wheat-producing areas of 
India, that the more characteristic features may be disposed of in one place, 
leaving only special modifications to be commented on afterwards. It 
may, perhaps, be advisable to commence w'ith the consideration of the soils, 
which has been discussed by Dr. Watt as follows :— 

Soils. —”In the Panjdb, soils may be classified, first, according to the 
mode in which they are irrigated; secondly, according to their com¬ 
position. With slight local modifications the remarks which we here 
offer are applicable to the whole of the alluvial parts of India. One 
of these tracts of country or regions with a peculiar soil may pre- 
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dominate more in one province than in ‘another ; and in some instances CL^LTIVATION 
the specific character of the soil may be modified or intensified. The Paiijab, 
main features are, on the whole, preserved. We shall establish, therefore, 
in this place, a standard from which, in our subsequent remarks under 
other provinces, we shall record departures and modifications. 

“ From the numerous mouths of the Ganges, and sweeping round the 
whole length of the Himalaya, at the same time isolating the great 
southern tableland, there extends a vast alluvial plain, which is only lost 
in the North-West Provinces and the Panjdb by blending into the drainage 
area of the Indus. From this point a similar alluvial region is continued 
to the mouths of the Indus, and may be said to widen until it embraces 
the northern division of Bombay. In the Bengal section of this vast 
expanse, the clay soil of the rice swamps can only be viewed as land, 
figuratively speaking, recently recovered from the sea \ and immense 
portions or it are even now within tidal influence. 

1 he bulk of Bengal is rain-inundated. Passing higher up the alluvial 
basin, evidences of a more ancient soil, indeed, of a more ancient agricul¬ 
ture, are to be seen in the rich loam of Behar. This soil continues with 
varying degrees of fertility through the North-West Provinces to the 
Panjdb, and down the tributaries of the Indus to the basin of the combined 
stream, until it reaches the swamps of the western coast. Throughout this 
loam expanse there are two modifications. First, on the inundated tracts 
of the rivers and on depressed portions of the country (in most cases these 
are but the old beds of former streams, or the silted-up lakes which were 
thrown off as contortions of the river, isolated by the main stream taking 
the more direct course through a narrow.isthmus), rich clayey loam occurs 
which merges in its character into the heavy mud soil of Bengal. Secondly, 
within the regions of climatic extremes, natural growth and cultivation 
alike have been checked, and loam is there found to be more and more 
intermixed with sand, until absolute sandy deserts are attained. 

“Thus there exist four types of soil in the alluvial plair^ of India : a 
heavy loam, in which clay predominates (the muddy swamps of Bengal); 
a heavy loam, with a certain amount of sand, in which the clods remain 
firm (thelowl)ing and inundated tracts of Upper India); a light loam, 
in which the clods are pulverised on being let fall from the hand (the 
principal soil of Behar, the North-West Provinces, the Panjdb, and a 
certain portion of Bombay and Sind); and lastly, a poor loam with a 
large admixture of sand, passing into pure sand in which clods do not 
form at all (the soil of some parts of the North-West Provinces, of a large 
proportion of Central India and of .Sind, with also certain parts of the 
Panjdb). The intimate relation of the two features of soil alluded to in 
the opening sentence of this paragraph has been thus exemplified. The 
absence of water, together with the extremes of heat and cold, have had 
much to say on the production of desert tracts, and annual inundations 
have greatly tended to preserve the heavy loams. 

“There are certain agricultural terms used in the Panjdb, but fairly well 
^inderstood throughout India. 

“ Land that is dependent on rain is known as bardni\ if watered by 
canals it is nahri; cnahi is watered by wells, and abi from tanks. I'he 
word liodb signifies a region between two rivers. The five great streams 
of the Indus break the Panjdb into vast interfluvial expanses or dodbs, so 
that, to understand Panj^b agriculture, this feature must be fully appre¬ 
ciated. The tracts annually inundated by the rise of the rivers, or kept 
moist from being adjacent to flooded land, are known in the Panjdb as 
bhet^ banjar, or saildba^ and in other parts of India as but by the 

Hindustani-speaking population this name is even used in the Panjdb. 
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The chief danger such regions are subjected to is the growth of the saline 
efflorescence known as reh (a crude sulphate or carbonate of soda). 

Land beyond the hhet influence is generally known as desya in the 
Panjdb, and to Hindustani-speaking people as hangar. This maybe 
chahit abii nahri, ov bar dm, according to the source from which it derives 
its water. The interior or higher portions of the dodb are often spoken of 
as des-utar, (in contradistinction to hetdr) or mahjah, 

“ The names given to denominate the physical character of the soil 
are:—i. Nyd(» rich land around the homestead, on which vegetables, 
tobacco, poppies, etc., are grown. 

2. Dakar or chamb, heavy clayey loam, too low for being drained. 
This is good for rice and grain. The term rdkar in the Panjab denomi¬ 
nates bad ddkar, on which rice only can be grown. 

3. Rausli or dosahi {dushdhi) is the light, easily pulverised loam which 
we have spoken of as the most prevalent in Upper India. This yields all 
crops except rice. It is soft and easily worked, mixes readily with manure, 
and consists of clay and sand. It is probable that the term dosahi denotes 
a slightly inferior quality of rnws/* with more sand; just as #'0/2 f would 
app^r to be a rich soil approaching to ddkar, only well drained. Rohi is 
admittedly the finest form of soil in the PanjAb. 

4. Bhur or maira is light sandy loam, suitable for the cultivation of 
millets. In this soil the sand predominates over the clay. Tiba is almost 
pure sand, reti being a soil with wind-blown hillocks of sand. 

“ Other terms are used in the hill tracts of the Panjdb, and nearly every 
province has special terms for local modifications of the soils we have 
indicated. As such names can be of little interest to persons not residing 
in India, we shall accept the above as conveying a general description of 
the characteristic soils of the alluvial basin of India. A separate account 
will be found under the Central Provinces of the soil, terrestrial character, 
and peculiarities of the southern tableland. From what has been said, a 
general ide#., it is hoped, has been conveyed of the character and fruit¬ 
fulness of the soils of the plains of India. The absence of a water-supply 
will, of course, make the best rausli land entirely dependent on the rains, 
and the inequality and insufficiency of the rains of the Panjab leave 
neighbouring tracts cither uncultivated or at most only occasionally thrown 
under crops. This is the field for the future operations of the canal 
engineer. A judicious control over the supply of canal water has made 
these arteries carry life and fertility where formerly rich undulations of 
fertile soil bore only a scanty herbage. Where artificial aid, in the form 
of canals, is not brought to the cultivator, it will be seen, from the account 
of soils, that there are narrow limits within which displacement of crops 
can be practised. 

The climate prescribes a limit to the rabi as to the kharif zko^. The 
varied nature of the soils is such that a second check is given to the 
dangerous disturbance of established and natural conditions of agriculture 
through any greed the cultivator might manifest in desiring to reach a 
hand forward to the hard cash offered by an export trade like that of 
wheat. The extent to which the owner of a desya or bdngar farm can 
supplant millets with wheat must depend on a chapter of accidents: the 
abundance of water in his wells (even should he possess such), the rainfall, 
the proximity of his fields to the irrigation canals, the character of the soil 
on which his labours from year to year have been expended. Should his 
fields fall under the class we have defined as bhur, then, without manuring 
to an extent which would never pay, he must rest content with his millet 
and pulse crops, for in such soils, in the majority of cases, wheat-cultiva¬ 
tion IS a physical impossibility. 
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“ While wheat-cultivation cannot, therefore, expand into the hancrar- 
hhur lands, there are immense tracts of ratisli which wait only tor rneans 
of export, or for a supply of water, to be at once thrown under the nnes 
varieties of wheat.” . . 

Area and Irrigation.— The areas in each district of the Province 
during the year 1888-89 under pure wheat were as follows 


District. 


Irrigated. 


Hissar 
Rohtak 
Gurgaon 
Delhi 
Karoal 
AmbAIa 
Simla 
Kan|rra 
Hosniarpur 
lullundur 
Ludhiana 
Ferozepur 
Multan . 

Jhang 

Montgomery 
Lahore • 

Amritsar 
Gurdaspur 
Sealkot . 

Gujrat . 
GujranwAla 
Shahpur 
Jheliim . . 
KawAlpindi 
HazAra . 
PeshAwar 
KohAt , 

Bannu . 

Dera Ismail Khan 
Dera Ghazi Khan 
Muzaffargarh . 


Grand Total 


27,236 

26,259 

22^968 
33 »ooi 
59,890 
1 1,266 
433 
•44.725 

7,692 
114,488 
73,>41 
222,380 

242,7*4 

135,674 

146,658 

333,589 

217,556 

70,585 

209,374 

136,170 

213,318 

121,828 

17,220 

9,081 

11,330 

94,312 

15,680 

83,326 

96,749 

86,444 

164.810 


3,048,897 


Unirrigated. 


52,048 

42,765 

39,587 

92,478 

93,436 

257,860 

4,416 

149,167 

310,594 

157,415 

159,065 

245,882 

34,963 

39.978 
36,991 
65,507 

107.978 
237,971 

159,408 

169.345 

39,003 

101,584 

412,711 

467,683 

112,532 

175.146 

78,293 

221,599 

156,014 

54.084 

47,574 


4,323,08a 


Total. 


79,284 

69,024 

62,555 

135,479 
153,326 
269, 1 26 

4.S49 

193,892 

318,286 

271,903 

232,206 

468,262 

277,677 

175.652 

183.652 
398,096 

325,534 

308,556 

368,782 

305,515 

252,321 

22^,412 

429,931 

476,764 

128,862 

269,458 

93,973 

304,925 

252,763 

140,528 

212,384 


7,371*977 
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The expansion of this area has already been noticed in the chapter on 
Area. Taking an average of all years the increase has been somewhat 
smaller than might at first sight have been expected in a 
which the staple has always been wheat, and which has still an immense 
area of cultivable land unoccupied. But this, owing to the extensive and 
tracts, must necessarilv depend entirely on the ^velopment of irrigation, 
therefore no rapid expansiort'can be looked for. Great efforts are,however, 
at present being made to extend the canal system through these tracts, 
and a slow but sure expansion may, therefore, be looked for. The Director 
of Land Records and Agriculture for the province states {Report^ i887-88) 
that the area under wheat of a given year depends largely on the rainfall, 
a bad kharif vjxih a good rainfall in September resulting in extended 
wheat sowing and vice versa* The possible m*aximum variation must be 
very great, seeing that during the period from 1880 to 1886-87 the 
difference between the maximum and minimum annual area is as much 
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as 27 per cent. This fact probably explains, at least to some extent, the 
large expansion during the past year.. 

Races and Qualities — The late Colonel Wace, in his elaborate report 
on Panjdb wheats, states that the “ soft red ** is grown on 5 million out of the 
total of 7 million acres under wheat cultivation. Notwithstanding the fact 
that this race is less suitable for export than the soft white. Colonel 
Wace deprecates the charge brought against the cultivators that they are 
careless as to the selection of seed, and states that they are by no means in¬ 
different to securing seed of a good quality. It is, therefore, probable that 
if the advantages of growing the soft white form were pointed out to the 
agriculturalist and the small Native merchant, its cultivation might be 
taken up to a greater extent, and thus bring a larger quantity of more 
valuable wheat into the market. 

Dr. Forbes Watson selects the following as among the best samples 
submitted to him ; — 


Commercial 

Class. 

District. 

Name. 

, Weight 
per 

1 bushel. 

Price. 

Remarks. 

Soft white . 

Delhi . 

Gundun'saied 

65 

R a. 
48 0 

Like Australian. 


Sarsa . 

Dera Ismail 
Khan 

• • 

61 

63 

45 0 

48 0 

Like best Califor¬ 

Hard white. 

Sarsa . 

Brown wheat 

60^ 

41 0 

nian. 

Small berried. 

Soft Red 

Gurgaon 

Red wheat . 
Lai 

Rati 

64 

41 6 



Rohtak. 
Jhelum. 
Shahpur 

62 

6ii 

< 5 i 

41 0 
41 0 
41 0 

Large berried, mix¬ 


Dera Ismail 
Khan 

Rutti kanak . 

6ol 

41 6 

ed with barley. 

Long berried. 
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In the report from, which the above is extracted. Dr. Forbes Watson 
made definite allusion to the “ weevilled condition of the samples re¬ 
ceived from the Panjiib and Sind. In consequence of this a second senes 
was forwarded from the Panjdb during 1880 for supplementary valuation 
and report. Of 192 samples, 31 were soft w’hite, 67 hard white, 31 soft 
red, 59 hard red, and 4 mixed. The average value of ail was 40.S. tojrf. 
per quarter, the prices ruling for all wheats at the time being about 
45. ti. per quarter higher than at the period w'hen the first report was 
written. The general quality of the samples was, however, very much 
superior, the hard reds especially having risen greatly in value. 

The Gazetteers contain long lists of vernacular names of different 
forms of wheat, which it would probably serve no very useful purpose to 
reproduce. It may, however., be noticed that the red wheats are spoken of 
as being preferred, partly because its outturn is greater, partly because it 
can be grown in inferior soils and unirrigated tracts, since it requires less 
moisture. With the extension of the canal system, therefore, an increased 
p^roportion of the more valuable soft white wheats may be expected, 
bearded, kinjhari, and beardless, rodl, wheats are also distinguished. 
A form known as pamman in the Muzaffargarh district is highly valued 
and cultivated as a luxury for the richer classes. 

Method of Cultivation. —Dr. Watt continues -.—‘‘The wheat crop 
of the Panjdb is sown on rausli and rohi lands, and sometimes also on 
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mencing about the middle of October, and the harvest operations through 
out the province being completed by the middle of May*. The systems 
pursued vary, to some extent, in the various districts of the province, but 
mainly in conseqi^ence of the nature of soil and source of water-siipply. 
We shall, therefore, comment specially on the systems adopted in Delhi, 
Umballa, Jullundur, Lahore, Jhang, Montgomery, Dera Ismail Khan, and 

Dera Ghazi’Khan. . . i , j i. u 

“The system followed in Montgomery for well-irripted lands has been 
described thus :—During the rains in June or July the land is ploughed 
two or three times and smoothed. If rain has been plentiful and the ground 
remains moist, seed is sown broadcast in October, November, and Decem¬ 
ber. The ground is then again ploughed and smoothed, and the beds 
formed. If there is subsequent rain, the fields are irrigated from wells or 
jhdlars six or seven times : if there is no rain, nine or ten times. If there 
IS little or no rain during the rainy season, or if the land does not remain 
moist up to October, it is irrigated before the seed is sown. If the seed 
is sown in October, a good crop is the result: if in November, about 
twenty-five per cent, less than if sown in October ; and if sown in Decem¬ 
ber, about thirty per cent, less.*’ 

“On bhetoT sat/aia lands.— At the last inundation during the rains 
(generally in August) the land is ploughed tvyo or three times and 
smoothed. In October seed is sown through a drill ; no beds are formed, 
and no subsequent irrigation takes place, as the crop depends on rainfall.” 

“In the majority of the districts, sowing through a tube attached to the 
handle of the plough is followed in preference to broadcast sowings the 
crop appearing in consequence in drills. In the Panjdb g'enerally, drill¬ 
sowing is always practised where the character of the soil will permit of 
this system. In the sandy soils of Marwat the seed is drilled three or four 
inches into the ground without any preliminary ploughing. 

“ Manuring is practised if the cultivator can afford to do so, but chiefly 
only on* well-watered lands. Canal-irrigated fields are nearly always cul¬ 
tivated without manure. Ddkar or dar lands are considered rich enough 
to produce wheat without any manure. The degree of watering is indicated 
in the following paragraph regarding the Lahore district ?— ^ 

“‘In October the field is irrigated and ploughed twice,the gram being 
dropped in at the last ploughing through a tube attached to the handle of 
the plough. The land is then smoothed by a rough roller called sohaga. 
After this the crop is irrigated once a month for three months, and periodi¬ 
cally weeded, if the cultiyator can afford this; manure isTarely used, never 
at any distance from the villages. The people say there is something 
special in the soil, that when good seed is obtain^ it yields a-good crojj 
the first, and perhaps the second year, but afterw'ards deteriorates. 

This same opinion, that without manure or a rotation of crops the soil 
deteriorates if wheat be continuously reared on it, prevails over the greater 
part of India. In Jullundur the ploughing is begun much earlier than we 
nave indicated—the first ploughing taking place in January or bebru^y. 

With reference to enquiry as to the period during which land has been 
under wheat cultivation in the Panjdb, instructive replies ha /e been received. 
“ Wheat is considered the strongest crop, and to maintain the productive 
power of the land it is necessary to change this crop for some other, 
as jowar (the larger millet), wheat being sown the second year.” 
fully manured land can remain for five or six years under wheat.’ 

The report on Rohtak states that “the lands now growing wheat have 
been so used for a long time.” Of Jullundur, the District Officer writes, 
** There is no reason to suppose that the land has deteriorated from 
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over-cropping. Except in highly-manured lands, wheat is grown year after 
year.*' 

The opinions recorded are decidedly opposed to the view that the soil 
deteriorates under wheat. But one officer writes, “ it is unquestionable 
that the finest crops are raised on lands newly brought under canal irri¬ 
gation". 

‘'About one-third of the whole cultivated area of thePanjdb is cropped 
with wheat. ^ The acreage represented by this fraction is liable to con¬ 
siderable variation, due mainly to the character of the seasons, and the 
gradual increase of cultivation in general." Two-thirds of the annual cul¬ 
tivation consists of other than wheat crops, manuring is regularly resorted to 
when found necessary, and at least a seasonal if not an annual rotation is 
regularly observed, so that there is little reason to fear that the expansion of 
wheat cultivation in the province is in any way endangering the fruitfulness of 
the soil. A large proportion of the canal-irrigated area, and from^ to J of 
the area irrigated by wells, were officially stated in 1883 to be double- 
cropped, giving a wheat, rahi^ and some other kharif crop every year. 
Other wheat lands are said to be generally cultivated on one or other of two 
plans. The first, which is generally followed by the best cultivators, is a 
two-year course, in which a wheat crop is first taken, immediately 
succeeded by an autumn pulse crop, after which the land is fallowed for a 
year. The other system consists in separating the lands for the spring 
crop from those for the autumn, and then maintaining the separation. The 
spring crop lands give a wheat crop every spring, and lie fallow during the 
autumn season. The autumn lands lie fallow during the spring, and give 
a pulse or other crop in the rainy season. 

“The method of cultivation is essentially the same everywhere, but the 
skill and labour used in carrying it out are liable to indefinite variation, 
partly due to the differing character of cultivators, partly to local circum¬ 
stances, and partly to the rotation of crops in common use. Reduced to 
its barest elements, the system is to plough and cross-plough as often as 
possible, then harrow, then sow the seed through a drill attached to the 
plough, and then plough over. The number of ploughings varies greatly, 
once is enough for a Saiad, while a Jdt thinks ten times hardly sufficient" 

(Wheat Production and Trade^ t 88 j, 72). 

Reaping, Thrashing, Winnowing. —On these subjects Dr. Watt 
wrote:—“ Reaping begins about the end of April, and the whole crop is 
in-gathered by the end of May or the beginning of June. The practice 
described in connection with the Montgomery district is fairly represent¬ 
ative. The reapers are called Idwa, ana belong chiefly to the class or village 
servants. But they do not confine themselves to theirjown village,—they go 
wherever they can find work. The usual pay is one pdi (seven seers) of 
grain, or four annas in cash per diem, with nve sheaves. [This might be 
expressed as sixpence a day and the sheaves.] An ordinary reaper will 
cut down one kandl and a half in the day; and a strong and practised 
hand will do as much as two kandls (kandl a rood). On an 

average five men will cut down an acre a day. Reaping is carried on 
during the moonlight nights in the last few hours before day if the straw 
is very dry, as the moisture of the night air is supposed to strengthen the . 
stalk and prevent the ears falling off. If clouds gather, great efforts are 
made to get in the crops, as hail is much feared at this season ; but hail 
is very uncommon in this district. As soon as the grain is cut it is stacked. 
The reaper gets his share when the crop has been thrashed and divided." 

“There are several ways of thrashing. The most common is to yoke a 
number of bullocks together, fasten the one at the left hand of the line to a 
post, round which the straw to be thrashed is piled, and drive them round 
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and round from right to left. Wheat and barley are, however, first 
thrashed with the phalha, or thrashing frame. 

“A pair of bullocks are yoked to the phallia avd driven round the stake 
about which the straw is heaped; there may be several phalhas at work 
one after the other, but there are never more than four. One man is r^uir- 
ed with each, and a couple more to throw back the straw into the heap. 
One pair of bullocks with the phalha \vill thrash the produce of a quarter 
of an acreaday. They will work eight hours at a stretch in the sun. When 
w'heat or barley has been thrashed with the phalhay the straw is shaken up 
with the pitchfork and thrown on one side, while the grain falls to the 

bottom. X. 4.U u 

In the Bannu district, cows, and even donkeys, are used on the thrasn- 
ing-floor. In Midnwali thrashing is frequently done by bullocks dra\ying 
a weighted branch of some thorny tree over the outspread stalks. The 
floors are generally prepared by being well beaten, and on the hills are 
carefully paved, the circular thrashing-floor near each Himdlayan home¬ 
stead forming a striking feature of the scenery. In spite of every care, the 
dirt from the floor becomes mixed to a certain extent with the grain, and, 
moreover, the grains are often seriously injured. Thrashing is cairied out 
as rapidly as possible, the owner generally sleeping beside his grain 
at night till it is all thrashed out.” 

The grain is separated from the chaff by being thrown up by long 
wooden shovels, the hot winds which prevail at the time readily blowing 
the dry chaff to a distance, while the grain falls on the thrashing floor. 
This is repeated till the desired degree of cleanliness is attained. 

Storing.— Wheat and other grains are stored in rooms of the culti¬ 
vator’s house, in large jar-like vessels made of mud, or wicker lined w’ith 
mud, in large canvas bags called thika, yhixch may hold as much as 50 
to 100 maunds, or on prepared platforms in the open, carefully covered over 
and surrounded by a trench or hedge. Storing on the earthen ^ floors of 
rooms or in mud vessels naturally tends to increase the amount of impurity. 

YiEt-o.—An average produce estimate is, as already stated, an impos- 1 
sibility, since the outturn must vary greatly with climatic and other condi- 
tions. It has been stated that one year w'ith another it is probably rash , 
to expect more than 5^ maunds an acre from unmanured rain lands, 7^ 
from manured rain lands, and 10 to 14 maunds on lands manured and irri¬ 
gated. Of course the greater certainty of the crop on the last class in¬ 
creases its comparative value over a long series of years. 
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speaking, 6^ maunds on a series of years. 

secure than those on bardni lands. ^ 

In the final wheat crop report for 1888-89 the outturn is estimated to 
have been 2,30,05,631 seers, or an average on the total estimated area (not 
aS taken from the forecasts) of 332 seers= 8-3 mounds ‘o he acre 
The average for lands irrigated by canals was 386 seers—o ^ maunds, for 
lands irrigated by wells, 435 seers=io-8 maunds, for flooded and alluvial 
land, 303 seers=7’5 maunds, and for dry land ^pendent on rain, 222 seers I 
= S*55 maunds. The total outturn was somewhat over the a^ra^ of thv 
preceding year, viz.y 302 ^scers=7‘55 maunds to the acre. Ihe districts ^ 
with the largest outturns were Shahpur, 11*27 maunds; Ludhiana, 11*2^ 
maunds; Jhelum, 10*5 maunds; Jhang, 10*4 maunds; Amritsar, io’2 
maunds ; and Dera Ismail Khan, 9*7 maunds to the acre. Hissar, bimla, j 
Kangra, Kohat, Bannu, and Dera Ghazi Khan were much below the 
average, with yields varying from a little under 5. to 6 maunds. T hese | 
fio-iires with the exception of those for Hazdra and Simla, represent a crop 
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much above the average in two districts, above the average in sixteen dis¬ 
tricts, average in eleven districts, and below the average in no district. 

SIND. 

References.— Director, Land Rec. & Agri., Bombay, Reports ; Reports of 
Hvderabad Experimental Farm; Govt, of Ind., Wheat Product & 
Trade in India, JS’jS, i 883 ,1886 ; Forbes Watson, Rept. on Indian Wheat, 
1879; Gazetteer or Sind. ..u c* 1 u . 

Very little of a special character can be said regarding the Sind wheats 
and wheat cultivation. In every feature .Sind may be said to be inter¬ 
mediate between Bombay and the Panjab. In certam parts of the country 
the methods of cultivation, the nature of the soil, and the character of the 
wheats are similar to those in the Panjib, but ,n other parts of the province 
an approximation is seen to the wheats of Northern Bombay. The Sind 
wheate are generally pronounced superior to those of Bombay, and possess 
a larger proportion bf soft white forms. The delta wheats are, however, 
specially liable to rust. Most of the Sind wheats are, as in the Panj^b, 
repeatedly watered or flooded during their growth. A dry crop the 
remarks under Bombay and Central Provinces) is, however, raised on 
lands that are inundated during the rains. On the water subsiding, these 
band-bnrdni soils are repeatedly ploughed, and the crop sown, no further 

watering being necessary. . , . 

Area.— The area under wheat in this province shows lit^e alteration 
during the past sixteen years, and has, if anything, fallen off. Thus, during 
thefiwyei!-s ending 1877-78. it averaged in British ^88^2^7 ow 

in that ending 1882-83, 297,000 acres, and in that ending ‘®|7-88, 227.0W 
acres, while in 1888-89 it amounted to on^ 234,483 acres, ^he average of 
four years from 1884-85 is249.Si2ticres. The distribution of the area during 
the past year was as follows : — 


District. 

1 

1 Irrigated. 

1 — 

Unirrigated. 

Total. 

Karachi ...*••• 
Hyderabad . • 

ShikArpur . . 

Upper Sind Frontier .... 

Thar and Parkar ..... 

28,554 

29.324 

138,811 

2,343 

available. 

28,554 
3'>667 
138,8 
14,458 
20,993 

Grand Total 


1 234,483 


In addition to the above, 32,438 acres are saW, in 

for 1888-89, to have been under wheat in the Native States of Khairpu , 
or a little under the average. The areas in Karachi, f 

Upper Sind Frontier show'a decided falling off, due to low inundation and 
scanty winter rain. In Hyderabad and Thar and Pirkar the area was 

over the average of the preceding five years. , „ ^ ^ j 

P.kCES .— The varieties of wheat grown on the Hyderabad farm, oind, 
have included most of the commoner kinds grown in the province, and have 
been classified as follows by Mr. Strachan, the Superintendent 
Class/.Soft White. 

Flat, broad, short, club-like awnless heads, with roundish grain, 
short straw, and white husk. 

Thori or Bhdvalptiri.—'Long, loosely packed, nearly square, dar k“brown 
awnless heads, with round long grain, long straw, and rough brownish dark 
yellow husk. 
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Jaholpuri .—Long heads, with loose spikelets, short awns, long and 
large grain, white husk, and long and strong straw. 

BroacJu —Loosely packed, slightly bearded heads, of medium height, 
with large Khano-like grain, white husk, and luxuriant straw. 

Sind Soft White. —Rori-like square awnless heads, with white or 
cream-coloured husk, and long, thin, and weak straw. 

Australian Purple Thori-shaped, but more loosely-packed 

heads, with white straw, and sheath of peculiar brownish tint. 

Tuscan, — Long, loose, roundish heads, with short awns from the upper 
spikelets', large grain, white husk, and 2f to 4 feet long straw. 

Slender loose heads with short awns on the upper spikelets, 
Thori-like grain, white husk, and weak long straw. 
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Class I I,Soft Red. Soft Rod. 

—Medium-sized heads, with loose spikelets, short awns, few 689 
medium-sized grain, white husk, and ordinary-sized straw. 

Ashby's Prolife. —Square heads, with loose straggling spikelets, only 
some heads having short awns from the'upper spikelets. The husk is white, 
grain large, and straw short and strong. 

Gerri ,—Long red heads, with spikelets far apart and short awns, very 
much resembling the quills of a porcupine in bad humour. This variety 
has very dark, medium-sized grain, and very strong straw. 

Gandio .—Loose heads with short awns, yellow or cream-coloured husk, 
and grain as big as that of Thori. A poor variety. 

Class UL^Hard White. 


Rodi .—Flat club-like awnless heads, with yellow brown husk, small 
grain, and strong straw. In this variety the two rows of grain on the two 
sides of the rachis widen or get broader towards the top of the spike. 

Rari or Rari-Hidi. — Long, square aw’nless heads, with short thick grain, 
white husk, and long yellow straw. 

Ndgpuri ,packed and sparsely awned heads, with large grain, 
thick at the lower end, and tapering upwards to a point. It has white 
husk and medium-sized straw, 

Kdhno.—C\ose\y packed, long, flat heads, with mostly black 6 to 8 
inches long awns, strong white straw, white husk, and very large, long and 
thick grain. 

Telhi or Maccain or Khudian. —Short, flat, 4-rowed, club-like awnless 
heads, with round grain as big as judri and straw occasionally purple, 
but oftener white. It has small w'hite husk, and is a good dwarf variety. 

Bakshi or Bombay Hard White .—Except perhaps in the colour of awns 
which is not a constant character, this variety is the same as the Sind 
variety called Kdhno. 

Class IV.--Hard Red. 


Bombay (no wflwe).—-Square, loosely-packed heads, with short, stubby 
white or light yellow awns, white or light yellow husk, and ordinary straw. 

Pumban. —Flat 4-rowed heads, with long dark-coloured awns, and 
white or slightly yellow straw. The sheaths come nearly up to the head, 
and the grain is very large and difficult to be removed from the rachis or 
shell. U is a very strong variety. 

1 he last variety pumban, is spelt,*°and was probably growm from seed 
- ‘ 34 . > 35 )- 

ic estimated outtum for i888-8q given in the Final Crop 

• equivalent to an acre yield of 

^ calculated, however, on the areas estimated 
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for the crop forecasts, which was about 50,000 acres too large, the actual 
acre outturn may also have been overestimated. The average acre 
outturn for the four years ending i887“88 amounted to just a little under 
8 maunds. 

Crop Experiments. — A long series of experiments has been carried out 
at the.Hyderabad farm for the purpose of ascertaining the suitability of 
several foreign wheats and wheats trom other parts of India for cultivation 
in Sind, also to ascertain the relative merits of different rotations and of 
the Lois Weedon system of alternate fallows. English and Australian 
wheats have been thoroughly tested, but with very poor results, and in 
1887-88 the Director of Land Records and Agriculture remarks It 
is questionable whether there is any use in attempting the growth 
of foreign wheats. The Indian varieties supply ample material for im¬ 
provement.’* ^ • 

Though the Lois Weedon system has shown its superiority over the 
rotation and continuous systems on the Bhadgaon Farm (see p. 133), it 
has not done so at Hyderabad, where wheat in rotation has all along 
occupied the first place. A large quantity of hand-picked selected seed 
has been issued to cultivators in the province with excellent results. 
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CENTRAL INDIA AND RAJPUTANA. 

References. — ^gri. StathiicSf Br, Ind.,for several years ; Govt, of Ind. 
Wheat Production Trade in Indian iSjg, i 883 , 1886 ; Rajputana 
Gazetteer^ g6, 128^ 254, 25s, rjg. 

There is little occasion to dwell upon this province. In climate and 
soil it closely approaches to the Panj^b, and its wheats are, accordingly, 
similar. The commissioner of Ajmir-Merwara writes that the Natives 
invariably select the best lands for their^ wheat, generally^ that in the 
neighbourhood of a tank or well, from which it may be irrigated. The 
soil is of a light, sandy loam, unlike the stiff loams on which wheat is 
grown in England. 

To obtain a full crop, the land is fallowed during the rainy season 
(June to September); during this period it is ploughed two or three times 
a month to a depth of 4 inches. At the close of the rains a heavy 
plank is drawn over the field, which serves the purpose of a roller in pul¬ 
verising the surface, and also prevents the moisture escaping. The sow¬ 
ing season begins about October 25, and lasts till the ena of November, 
the crop being reaped in April. The quantity sown is about 2 bushels to 
the acre, and, if manured and irrigated, the yield is about 34 bushels. 
When unmanured and unirrigated, the yield is perhaps not more than 7 
bushels. If no winter rain falls the crop is irrigated three or four times. 

Area.— The average area under the crop during the four years ending 

1887- 88 is returned as 1,542,000 acres in R^jputdna; 15,000 acres in 
Ajmir, and 2,617,000 in Central India, or a total of 4,174,000 acres. In 

1888- 89, the area in Rdjputdna is returned at 1,641.994 acres, an increase 
on the average, while those in Ajmir and Central India are estimated 
to be average. 

Outturn.— The average outturn for the same four years is estimated 
at 1,08,92,000 maunds for RAjputAna, 1,06,400 maunds for Ajmir, and 
1,4420,000 maunds for Central India, or a total of 2,54,18,400 maunds. 
These figures represent an average acre yield for the whole of RajputAna 
and Central India of a little over 6 maunds to the acre. In 1888-89, the 
figui os estimated for Ajmir and Central India are the same as those of 
the average, but though the area in Rajputana is returned as higher 
(he outturn is lower, 1,06,84,200 maunds. 

T. 697 














Products of India* 




in Bombay. 


{J. Murray.) 


TRITICUM 

sativum. 


BOMBAY. 

References. $9-^5, 269, 273< 

2 Q 5 j 3 go, 4ns 406 J 336,53Sy S 4 ^» rnS. X* taa-i‘^ 3 *X11 idS 

Agriculture, annually tn many passives , P 

Bombay, annually! Bombay, Man. Rev. Acc^.,101- , . 

Though the figures of area given in the table at p. 94 snow 

whelt cXation i! rapidly expaJing in this V^rovincrs^blTt 

comparison with wheat in the Par.;db and North-West provinces, but 

of secondary importance. The millets and pulses a i^cc^f frtnH 

important. Thus ttie two principal species of the former class of food 
grain, vis., jovidri and bajri, occupy more than six times the area of wheat, 
while the pulses collectively occupy about an equal amount of land. 1 he 
cultivation of wheat is, therefore, naturally of less importance than in 
Northern India and receives a minor amount of care ana attention. 

Soits.—Dr. Watt writes “ The soils of Bombay are much more di¬ 
versified than in the Panjab. Sind and certain parts of Bombay bordering 
Tn Sind and Central India possess almost identical soHs to those we have 
described, light loams with a tendency to run into a superabundance of 
swd But in many parts of Bombay a heavy red »il prevails, containing 

abstracts from the Gazetteers and other reports will give a general concep- 

*^"°"MVthe^.s''L° A d?^r^cUhe soil is said to consist of 
, and a black soil; but each of these types of soils '® ^fd^fts^ in ^ 

The light soil, gordi, gorddu, or »»«''““> 7 ^''‘j® • .l. neighbourhood of 

south to the ripest alluvial loam, bhaJka, foun , .. from the 

wW™ii!tkeU“Tk», 4 n‘a 4 ™^^ “»■ ~»Py "■<>'« 

than three-fourths of the cultivable j ^ i primarily classed as hill 

«In Nasik, as refiresenting ‘h® Deccan.Jana p^^ depen- 

. land, ddmrt, and plains, excepting the^^portions devoted to ricc, 

dent on the rams for f*f"d forTw^fears consecutively. Of the 

the remainder cannot be cultivated * . hiack, halt; red, mdl; red and 

plains land there are said to be four p'_eot in the uplands,black soil is 
felack, kordl; and light brown, . ^old-weather crops of wheat and 

deep and very rich and y^^^ vields good 

gram. Red soil is fwnd chiefly on tiiiiV j. . ^ hrown soils 

rainy season crops. The ntiixed red “ cropf at all when the 

are much inferior to the others, and often yieia n p 

“ In the ielgaum district of the Karnatik, there are ^tri''°he°df- 

red and black. The red soils are primary soils—that is, > 
rect result of the decomposition of the iron-be^ing ’'‘"'l • n-ii " occurs 

generally found all along the western border ; but thev are 

in the plains country. The black soils aresecondary Mils-that ‘hey are 
rock ruins changed by the addition of organic matter. The ck soil 
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covers most of the plains country, and is best suited for the growth of 
cotton, Indian millet, wheat, and gram. 

Area and Irrigation.— The areas occupied by wheat, in the British 
districts of Bombay, during the year 1888-89 were as follows ;_ 


District. 


I. Gujarat. 

Ahmedabad 
Kaira 

Panch Mahals 
Broach . 

Surat 

II. Deccan. 

Khdndesh 
Nasik 

Ahmednagar 
Poona 
ShoBpur 
Satdra 

in. Karndtak. 
Belgaum . 

Bijapur . . , 

Dharwar . 


IV. Konhan. 


Thina 

Kolaba 

Ratnijfiri 

Kdnara 


Total 


Irrigated. 


Acres. 

40,288 
1 1,870 
422 
1 12 
20 


14.990 

28,562 

3 M 14 

24,556 

31,722 

24 > 57 i 


2,797 

1,894 

24 


Un irrigated. 


Acres. 

143,369 

19,167 

577 

* 5,079 

11,670 


318,129 

349,711 

246,018 

92,950 

21,441 

44,732 


121,802 

204,005 

276,711 


144 

No wheat grown. 


212,942 


1,865,505 


Total. 


Acres. 

183,657 

31,037 

999 

15,191 

11,690 


333 »ii 9 

378,273 

277,132 

117,506 

53,163 

69,303 


124,599 

205,899 

276,735 


144 


2,078,447 


It is an interesting fact in connection with the above that only 144 
acres are groj^m in the Konkan, and that this should consist of 143 acres 
cultivated during the kharif season, and i during the rabt. Throughout 
the rest of the presidency wheat is, as elsewhere, a rabt crop, with the ex¬ 
ception of 2 acres in Broach returned as under wheat in the kharif. 

The area during the year was considerably lower than that of 1887-88, 
and about equal to the average for the four years ending with that year, vis.^ 
acres. The decrease occurred chiefly in Gujarat and the Deccan, 
while in the Karndtak a general increase occurred. The Officiating Direc¬ 
tor of Land Records and Agriculture, in his report for the year, remarks 
continuous increase in wheat in the Karndtak, 
followed by a corresponding decrease in cotton, give grounds for a belief 
that, as noticed in last report, wheat is here probably displacing cotton,—a 
result partly attributable to the increased demand for the staple for export 
and partly to the facility afforded for export by the introduction of the 
Southern Alahratta Railway.’* 

In addition to the area under wheat in British Districts, 600,975 acres 
fi iken as 001,000 in the general table of area) are returned as having' been 
devot^ to the crop in Native States. The shares in each were,— 
Baroda, 97,139 acres; Kathiawar, 223,047; Cutch, 44,550; other Guiirat 
Jitates, 91,156; Saurajagirs, 21,248 acres; Akalkot, 6,003; Kolhapur, 14,483 
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acres; other Southern Mahratta States, 103,359 acres. This estimate is 
considerably over that for 1887-88, and also exceeds the average adopted 
for previous years, T/fjET., 591,000 acres. In Baroda nearly nine*tenths of 
the crop, in I^thiawar nearly two-thirds, and in Cutch the larger proportion, 
is irrigated. 

Races. — The wheats of Bombay may be said to be characterised by a 
greater degree of hardness than those of the north of India, and ire, 
therefore, as a rule, less suited to the English market. 1 hey, however, 
contain a large amount of gluten and are admirably suited to the Southern 
European market, where they are employed in making maccaroni. The 
greater numbers of the many kinds distinguished by separate vernacular 
.names, belong, in all probability, to the hard white commercial class. 
Since the period when attention was first directed to India as a possible 
wheat-producing country to meet the European demand, endeavours have 
been made, with a certain amount of success, to introduce the soft white and • 
soft red wheats to a greater extent. The early reports of experiments with 
English pedigree wheats are Httle more than records of failure, but the 
results of experiments made during the past five years with seed from the 
North-West Provinces are much more satisfactory. These trials were 
conducted at the Bhadgaon Experimental Farm, where it was found that 
the northern stock is much more prolific, yields more straw to an equal 
amount of grain, and produces a heavier crop than hansi^ the common 
race cultivated in the district. 

It has long been held by native cultivators all over India that the colour 
and consistence of wheat are more dependent upon climate, soils, and 
surrounding conditions in g’eneral, than on the original stock from which 
the race is derived. Thus in many official reports from the Panjdb, North- 
West Provinces, Central Provinces, andBengal, as well as from Bombay, the 
statement is commonly made that a soft white wheat, removed from one 
locality to another in which the grains grown are hard or red, tends to change 
its physical characters, to become harder and to turn in colour. These 
observations have been confirmed by experiments at the Bhadgaon Farm, 
where it has been found that soft wheats, from whatever source introduced, 
showed a sure tendency to harden, and the white wheats to become red, that is 
to say, they assumed to a certain extent the characters of the crops prevalent 
in the district. As a dry crop wheat, Jabalpur seed of the soft white class 
was found to succeed best, but as an irrigated wheat, the hard red of the 
district took the first place. Up to 1885*86, seed from other parts of India 
was introduced, grown, carefully hand-picked, and distributed to culti¬ 
vators but the hand-picking was found to be costly, the outturn for at 
least the first year or tw'O was very small, the tendency to change in type 
tothatof the ordinary crop was marked, and, as a consequence, general 
distribution was abandoned. From the reports of the last two years, 
however, it would appear that the introduction of North-West Province 
and (Central Province white soft wheats has been more encouraging, and 
that, even if the grain change in character, the mixture of acclimatized 
seed of these kinds witli that of the district is productive of benefit. 

An extensive literatureon wheat experiments exists in the Reports of the 
Director of Land Records and Agriculture for the province, but space for¬ 
bids more than a most cursory consideration of them. The result of intro¬ 
ducing foreign grain has been briefly sketched above; in addition, it may be 
noticed that, at the Bhadgaon Farm, the LoisWeedon system of interrupt¬ 
ed fallow has been found to yield much better results than either the 
continuous or the rotation systems, both in unirrigated and in irrigated 
plots. 

It is impossible to give a list of all the races distinguished in the 
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various districts of the presidency by distinct vernacular names, nor indeed 
would such an enumeration prove of much practical value. All four 
classes are represented, but, as already stated, hard wheats are predomi¬ 
nant. The ^eat majority of those submitted to Dr. Forbes Watson 
would appear to have been hard white and hard red, since, out of 139 sam¬ 
ples, 60 belonged to the former, and 61 to the latter, while only 13 were soft 
red and 5 soft white. The accompanying list of those selected from the 
samples as of greatest commercial value may be of interest ;— 


Spelt I 

Wheat. I 

,, 705 • 

Lonf. with 
pp, 'too, i2g, j 

iJ 5 . ' 
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Class. 

District. 

Name. 

Weight 

per 

bushel. 

Price 

per 

quarter. 

Remarks. 

Hard white 

Bhownuggur , 

Hasia 

6 oi 

40 

6 

I-ong berried. 


Khandesh 

Kali Kusal 

61 

42 

6 

Ditto. 


Ditto 

Bansi * » 

62k 

42 

6 

very fine. 


Nisick . , 

Yellow Banshi . 

57 

40 

0 

Finest of all, but 
weevilled. 


Punch Mahals . 

Daudkhani 

62 

42 

0 

Large berried. 


Ditto 

Kathe Malvi . | 

61 

40 

6 



Dhanvar . 


58 

40 

6 



Poona 

Bakshi Gabu . 

62 

4« 

0 

Large berried, 
finest kind 
grown. 


S&tira 

Buxi 

ho 

40 

6 

Very fine. 

Soft red . 

Bhownuggur 

Vajia 

58 

40 

6 

Semi-hard. 



Patalia 

58 

40 

6 

Ditto. 



Ditto , . 

59 i 

40 

6 

Ditto. 


One of the most interesting, though perhaps least important commer¬ 
cially, of Bombay wheats, is the '‘spelt, which, there is now no doubt, is regu¬ 
larly cultivated, and probaby constitutes the whole of khavif crop 
mentioned above. Dr. Watt drew attention to this form in his paper 
frequently quoted above. " In nearly every report,’^ he writes, “a form 
of wheat known as khapU is described as a wheat that requires much 
watering. There seems little doubt from the brief descriptions that 
have appeared of this wheat that it is a form of spelt-wheat. We have 
seen spelt-wheat sent from the mountains of South India, but have always 
suspected that it may have probably been a modem introduction. Here, how¬ 
ever, there would appear to be no grounds for such an opinion. It is grown 
all over the Western Presidency, and it is quite possible its area of cultiva¬ 
tion may extend to Southern India” After commenting on what has been 
shewn above in the chapter on Habitat, vh., that this question has an import¬ 
ant bearing on the theories generally held regarding the origin of wheat. 
Dr. Watt continues: " By way of showing that there is at least a strong 
probability that the khaple wheat of Bomoay is a form of spelt, we may 
reproduce one or two passages regarding it. In ihe Poona Gazetteer the 
following ocenvs KaphU is the wheat usually grown in gardens. It is 
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very hardy. It owes its name to the fact that the gram canno, 
parated from the husk without pounding. It is sown as a ^ 

crop in January or February on irrigated land after bujrt, m iz , » 

chillies, or wheat, with good results.’ ., , . . ^ 

“We have here in itself a fact of very considerable 
that, as with rice, we do actually possess in India a wheat tha 
grown as an early kharif crop. Were there no other po^^^s of attraction 
this alone is well worthy of being followed up and put to a nna 
is much to be regretted that, while volumes have been written upon every 
side issue of the wheat trade, no scientific investigation has been insti¬ 
tuted into the subject of the varieties of wheat grown in India, ^^ch an 
inquiry would doubtless lead to decided advances towards establishing 
the reasons for their peculiar adaptabilities.^ With such a knowledge, it 
would not be necessary to grope so much in the dark in the matter ot 
efforts to introduce better varieties from one part of India to another. 
W^e have not, however, at present the means at our disposal to verify the 
suggestion contained in the above, explanation of the khaple form of 
Bombay wheat, and as our readers may not have access to the numerous 
records in which brief passages occur regarding it, we may extract one 
or two more passages. ^ ,, , n j • 7 

“ In the Ahfnednagar Gasetteer it is stated : Khapley also called jod^ 
is very hardy; but requires pounding to separate the husk.* Of Kolhapur 
it is said, ‘ Khaple is largely grown in watered lands as a crop alternately 
with sugar-cane. The grain is coated with an adhering husk, which can¬ 
not be separated without pounding.* ** , . , 1 

The above supposition that khaplS is T. speltum has been confirmed 
by Mr. E. C. Ozanne, Director of Land Records and Agriculture in 
Bombay, who, in a letter to the Collector of Hyderabad, dated August 
1837, writes, “ Considerable pains were taken to differentiate the varic' 
ties-rlocal and imported —of wheat. The variety called pamban is 
clearly the khaple or jod of the Deccan, and is T. speltum {Conf. Sind 

p. 1229). . . n 

Method of Cultivation. — The system pursued in growMngthe finer 
. wheats is briefly conveyed in the following extract: — Bakshi is the best 
kind of wheat raised in the Deccan and Southern Mdratha country. It 
is either black-bearded or straw-colour-bearded* I he grain is large and 
hard and contains a large proportion of gluten. This wheat, not being 
hardy, is not largely cultivated. 1 he land is ploughed twice, once length- 
and once cross-ways, with a six- or eight-bullock plough, according to the 
nature of the soil. The land is then harrowed six times, thrice with a 
four-bullock harrow and thrice with a two-bullock harrow, and then sown 
with wheat. This is all that is considered necessary. It is not customary 
to raise wheat on the same lands annually. The rotation generally adopt- . 
ed on dry crop land is as follows : first year jowari^ second year bdjvii ' 
third year wheat. On garden lands, two crops are annually raised as ^ 
follow :— I 

1st year. . 2nd year. 3rd year. ; 

1st crop bdjri. ist crop bdjrt. ist crop bdiri, 1 

2nd crop wheat. 2nd crop gram. 2nd crop wlieat, | 

Instead of wheat or gram for a second crop, onions, potatoes, etc., are 
sometimes raised. 1 

This system may well bear comparison with the careful methods piuv 
sued in the Pan jab and Norihern India generally, but the method fol- I 
lowed in Bombay is frequently of a much more careless nature. Thus it ‘ 
is reported of KhandeshBt>fQrc sowing with wheat, the ground is | 
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never ploughed, only three or four times laid open with the hoe to the sun, 
rain, and wind. If the ground is so danop that the clay sticks in balls 
sowing begins in October or November, and in some of the Tapti Valley 
districts as early as September. The allowance of seed is from forty-five 
to seventy-five pounds an acre. A shower or two when the crop is shoot¬ 
ing is useful, though by no means necessary. With cool seasonable 
wSither and heavy dews, wheat flourishes without rain.’’ . 

One finds reports of similar different systems in each district through* 
out the Presidency, according to the kind of wheat grown. Thus in 
Ahmedabad it is reported that the finer kinds known as chasia are grown 
in light black soil, which is kept fallow and ploughed four times before the 
seed is sown. Sowing is commenced in the end of October and the 
harvest is in April. No crop precedes or succeeds it, but occasionally it is 
used as a substitute for cotton when that emp fails. Ti e inferior kinds, 
vjadina or 'wajia, are sown on irrigated lignt sandy soil, following rice, 
jowdri or hajri. One hundred and sixty pounds are required 10 sow an 
acre, while in the case of chasia 84 are deemed sufficient. The crop is sown 
in December, and fewer ploughings are given. In Kaira three sorts are 
said to be grown, daudkhaiia or dudhia, dhola or kathioy and bhalta or 
vjajia. The first, a very superior soft white wheat (Conf, pp. 197-98), is 
grown on rich black soil only, the second is an inferior hard red or white 
grain, the last a mi.xture of the two. Di dhia we find again is cultivated with 
great care; the ground is allowed to lie fallow before and after the crop, 
it is manured if necessary, and ploughed from three to ten times. In the 
Panch Mahals wheat is generally sown as a second crop after rice or 
maize, and its rearing receives very little care at the hands of the culti¬ 
vator In Broach, on the other hand, a system of alternate fallow is mi- 
lowed and manure is sometimes used. In Reports on Nasik it is stated that 
in certain parts of the district wheat follows bajri, kfiUhii or linseed, occa¬ 
sionally it is grown on dry crop land which is manured for it, in other 
localities it is grown on manured garden lands. In the latter case it fol¬ 
lows konde, and tagy hemp ( Wheat Prod. & Trade of Ind., iSfg), ^ 

Diseases. —Wheat in Bombay, as in other localities in India, is sub¬ 
ject to the attacks of rust, known in this province a.s geruy ger'war, or jjru. 
The cultivators state that it attacks crops only when they are planted on 
irrigated land, and that it is favoured by showery or cold weather during 
the growth of the plant. Chasia wheat is said in the reports on Ahme<^ 
abad to suffer from frost, kapadi (an insect pest), and other enemies 
Fungi and Fungoid Pests, ///., 4 ^ 7 > also Pests, Insects, VLy rt. '»r^ 5 )' 

Yield AND Profit of Cultivation.— The total production for 1880-89 
is, in the Final Crop Report for the province, 


to oe proaucea irom ary, 209,you lun^ »—y y, , 

average outturn on these figures }»-ould be 6-2 niaunds to the acre; the 
averaie for irrigated lands 13 maunds, for dry lands only 4 i inaunds 
to the acre. This outturn cannot, however, be accepted as typical, since 
it had decreased on that of the former year, in all districts and states ex¬ 
cept the Guj.nrat States. The diminution w^as especially marked in the 
Deccan, where the total yield amounted to only ^ of the former y^r’s 
produce. It is, however, probable that the figures returned are consider¬ 
ably lower than the actuals, at least for dry land crops. 

The cost and profit of cultivation were worked out by several experi¬ 
ments in 1872. In six of the experiments made in good and over average 
soils, it was found that, without irrigation or manure, an acre yielded 
from 420 to 1,476 pounds. This outturn, calculated at prices about twenty 
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five per cent, below current market quotation at the time of the experi¬ 
ment, gave the following results ;— 

Statement showing the result of Wheat cultivation 


Cost of cultivatioiJ in 

RUPCF-S. 

Outturn 

PER ACRE IN 

Pounds. 

Value of crop 
per acre. 

Net profit. 

Seed. 

Ploughing 

to har¬ 
vesting. 

Rental, 

Total, 

Grain. 

Straw, 



R 

R 

R a. p. 

R a. p. 



R a. p.\ £ s. d. 

R a. p. 

Cs . d . 

2 


406 

1346 

433 

368 

20 11 42 I 5 

8 6 10 

0 16 lOj 

2 


336 

II 6 6 

416 

336 

16 7 oil 12 loi 

506 

0 10 of 

2. 


3 II 0 

11 15 0 

1,476 

1,846 

59 15 4 5 19 II 

48 0 4 

4 16 o| 

2 

61 

5 *2 e. 

1406 

630 

l,IO| 

30 20303 

16 1 C 

1 12 

3 


4 1 0 

1250 

420 

560 

19 4 0|i 18 6 

6 15 0 

0 13 loi 

2 


5 14 6 

1426 

684 

8S0 

31 2 83 2 4 

1 

1702 

1 14 oi 
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NORTH-WEST PROVINCES AND OUDH. 

References.— W, P. & Oudh. Duthie & Fuller, Field & Garden Crops, 
1-8 ; Atkinson, Him. Dist., 321 , 684; Settlement Reports Aligarh, 
37, 47 , 48 ; Allahabad, 31 ; Bulandshahr, 32, 33 , 50, 55 ; ///., 6, 21 / 

Bareilly, 26, 54. 59 , 60, 61, 65, 66, 70, 7^ 72, 78, 82, 100, wi, 102, 103, 
162, 167, 170, 173 ; VI., 2, xiv., XV. ; App., A., 144,14$, 146, I47 ; VII., 2, 
p, 10, II ; X., 49, 50, 70, 71 ; Lullutpur, 2, 3 , 22, 23, 26, I4Q ; XI li, 
17 ; Fatehpur, $, 16, 17, r8, 19, 20, 21, 23 ; Basti, i, 7, 26 ; XIII., 119, 
120 ; XIV. . 53, 54, 57 , 58 ,59 / Agra, 6, 65 66,67, 68, 69, 71, 72, 73 , 74 , 75 , 
76, 77 ; Hamirpur {Review), i, 6, 8, g, 27 {Rep.), 4, 7$, 77, 79 ; Oudh, 
Lucknow, 77, 78, 80 ; Bara Banki, 3 g, 41, 44, jS / Sitapur, 19 , 22 ; Gon» 
da, 106, 107, 129 / Bharaich, 150, iSr ; VI., iS, 20, 21, 22, 23 ; Ganet- 
leers :—N.AV. P., I., 88, fO, 91, 94, 150, iSi, 152, 2 S 1 , 3iS, 3i6, 3 17 ; II., 
167 ; III., 24, 26, 29 , 3o, 225, 226, 233 , 234, 240, 243, 463 465, 483, 4S7, 
7u9 ; IV., 27, 248, 249, 250, 251, 258, 259> 524; V., 26, 27,542, 563, 564, 
565; ’’^I., 27,29, 32,66, i38-i39, 148, 152-1 53, 20 r, 214, 231, 23S, 245, 
247, 256, 266, 303 , 325-326, 329 ^, 332, 334 , 343 * 4ii» 462, 477, 484 ^ S 03 , 5i4y 
533 , 539* 548 , 558^559, 587, 59T> 593, 59?'599, 6o3, 608, 646, 700, 704, 735, 
745, 754, 762, 769, 775, 780 788, 792: F. N. Wright, Rep. on the Wheat 
Cultivation and Trade of the P,, 1878 ; Statement of Irrigation 

Operations of the N.-W. P., Aug, 1882; Revenue & Agricultural Dept., 
memorandum on the Wheat Production of the N.-W P. & Oudh, Dec. 
1884. 

Wheat cultivation in these provinces has attracted much attention and 
formed the subject of many useful reports and notes. In addition to the 
information contributed by various officers to the volumes of the Govern¬ 
ment of India on Wheat Production and Trade, the subject of cultivation 
may be found fully dealt with in the work of Messrs. Duthie &. Fuller on 
Field and Garden Crops, while the question in all its bearings formed, in 
1884, the subject of an elaborate report by the Honourable Mr. W. C. 
Benett, at that time Director of Agriculture and Commerce for the Prov¬ 
inces With such an extensive and complete literature already e.xisting, it 
is perhaps unnecessary t6 go into the subject at any great length in this 
work. We shall, however, extract from the sources above enumerated some 
of the more noteworthy facts, and. when necessary, bring the chapters on 
area, production, and trade up to date from more recent publications. 

Soils. Wheat-is grown in almost every soil, except the very lightest 
sand ; a rather heavy loam is considered best suited for it. In fact, what 
has already been said about the Panjdb wheats applies in its full force to 
those of these provinces. The fields of loamy soil (doniat), which cover a 
large portion of the Dodb, even when mere isolated patches in ne midst of 
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u^Ar plains, are especially productive and suitable for wheat. Manure is 
applied to the better class of wheat-fields generally every second or third 
year, though in quantities which would sound ridiculously small to the 
English farmer, 4 tons ( = 100 maunds nearly) being about the average. 
Land is occasionally prepared by herding sheep in the fields. 'I'his same 
practice prevails in the Panjdb, and a case is recorded of a prosecution 
because a flock of sheep, which for years had herded on a particular 
farm, were by the owner taken to a neighbouring farm instead. A 
curious habit also prevails in Northern India of herding sheep, and even 
cattle, on the field while the crop is sprouting so as to top-manure the soil 
and cut down too rapid growth. 

Area.— In the general table of area for all India the figures given in 
the case of the North-West Provinces and Oudh are mere estimates, based 
on the degree of cultivation in later years and probably considerably over¬ 
estimate the actual area. From this cause cultivation shews very little 
development in the case of the North-West Provinces, though in Oudh 
it is shown to have undergone considerable expansion. Owing to the 
want of figures previous to 1879, is impossible to make an actual com¬ 
parison, but Mr. Be nett, in the paper above referred to, believes the 
expansion even in the North-West 'Provinces to have been rapid and 
extensive after that year. “ Since 1879,” he writes, “ the area under wheat 
has been steadily increasing, and there is nothing to show that its limit 
has even nearly been reached. The next table compares the areas under 
each class of cultivation in 1879 and 1883, in the North-West Provinces 
only; no comparison is possible for Oudh : — 



Pure wet. 

Pure dry. 

Mixed wet. 

Mixed dry. 

Total area 
under 
wheai 
in all dis¬ 
tricts ex¬ 
cept 
Kumaon 
Division. 

Total area 
under all 
crops in 

28 dis- 
ricts. 

1883 

1879 

Acres. 

2,223,634 

i. 75^>,876 

Acres. 

1 . 54**297 

i, 5 « 7 . 69 « 

Acres. 

756,278 

640,954 

Acres. 

1,700,011 

*, 449,995 

Acres. 

6,221,220 

5 * 365 , 5«6 

• 

Acres. 

2 *, 334 , 8 o 3 

20,402,71s 

Increase in five 
years . , 

446,758 

23,606 

1*5,324 

250,016 

855,704 

932,085 

Percentage in¬ 
crease 

27 

a 

18 

17 

16 

5 


The first fact brought out by this table is that in the North-West 
Provinces alone, excluding Oudh, nearly a million acres have been brought 
' under whotit cultivation within the last five years. And this has not been 

' to the detriment of other crops, for we find that the increase in the culti- 

' vated area in twenty-eight out of the thirty-four districts has been more 
j than the increase under wheat only. Then we find that, although the area 
I under crops has increased, the main increase has been under wheat, which 
I is the crop which requires the most careful cultivation, the increase 
I having been i6 per cent, in the case of wheat, while it has been only 2 per 
I cent, in the case of all other crops, or nearly eight limes in the first case 

' what it has been in the second. Finally, mcfie than half the increase under 
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wheat of all kinds.'and nearly all the increase under w „ 

has been on irrigated lands, or with the best class of cultiv * vear*^ 
Mr. Benett then goes on to show that the figures for , ^ 

shown cannot be merely due to seasonal fluctuations, 
exhibited in the figures for the thirty temporarily settled di 6 

the intervening three years. This being the case it is j 

figure in the table at p. 94, which has been accepted by the 
Agricultural Department as a maximum approximate (so t , . 
could possibly be imputed in shewing expansion), may be 
small, and that the increase has been greater ^^an 
However this may be, it is evident that the expansion during the , 

ending 1887-88 was very small, if Oudh be left out of 
in the past year (1888-89) the cultivated area under pure wheat dropped by 
some 330,000 acres, from the average of the previous five years, 
area in the United Provinces was 104,509 acres below the average t 
the past ten years, which is 3,566,618 acres for the North-West Prov¬ 
inces and 1,507,091 for Oudh. , 

In addition to the above areas there is, as shown by Mr. Benett s 
figures, an extent of some 2.500,000 acres under mixed wheat, wheat-gram, 
wheat-barley, etc., in the North-West Provinces; an area which has been- 
excluded from consideration owing to the varying nature and uncertainty 

of its outturn of wheat. . -u ^ j • 4U^ 

During the past year the area under pure wheat was distributed in the 

proportions shown below ; — 


CULTIVATION 
in the 
N.-W. P. & 
Oudh. 

Area. 


Division. 


Meerut 

Agra 

Rohilkhand 
Allahabad 
Henares 
]hansi 
Kumaon , 


Lucknow . 
Sitapur • 
Fyzabad . 
Kai Bareli . 


Total.N.-W. P. 


Total Oudh 
Grand Total 


Irrigated. 

Unirri¬ 

gated. 

Total. 

542,353 

348,543 

176,019 

173,685 

356,927 

23,145 

21,679 

514,933 

87,217 

753,031 

36,372 

166,350 

56,135 

222,890 

1,057,280 

435,767 

929,050 

210,056 

523,279 

79,280 

244,567 

1,642,351 

1,836,928 

3.479,279 

242,612 

251,985 

294,341 

224,427 

43,078 

178,344 

243,776 

11,358 

285,690 

430,329 

538,117 

235,78s 

1,013,365 

476,556 

1,489,921 

*2,655,716 

2,313,484 

4,969,200 


ing divisions are Meerut and Rohilkhand, that irrigated crops on 
large proportion of the whole area, especially in Agra, Allahabad, benares. 
Lucknow, and Rai Bareli, and that, taking the United , 

more than half the area is irrigated. The above figun^ have been ”} 
from those published in the Agricultural Statistics of British * | 

differ somewhat from those enumerated in the Administration Rep r 

the Province for 1889. . , ^ „ in these ! 

Racks AND QuALiT V.-The varieties and races ; 

Provinces are, according to Duthie & lie., 
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strongly to the importance of the cultivation and the lengthened period 
over which it must have extended. Here, as elsewhere, the forms may be 
conveniently classified into red and white, with the subordinate characters 
of hardness and softness. Hard wheats are said to be most highly valued 
by Natives, who consider them more wholesome for general consumption. 
A good deal has been written above in the chapter on Races generally on 
the characters of the North-West Provinces wheats. It may, however, be 
repeated that daudi or daudia is, perhaps, the finest kind, and has been 
pronounced equal in value to the finest wheats in the English market. 
Mundia, mundnva, or murilta {lit. shaved) is a name generally applied 
to another class of white soft wheat of good quality, so designated from 
being beardless. In the western districts of the Provinces, hard white 
wheats are generally known as bcidha or barha ; they are, however, much 
less frequently cultivated than the soft or mixed forms. Pissi is said gene¬ 
rally to denote a soft red wheat, and hathia or lallia, a hard red wheat. 
Gangajali (a common term in the Bombay market) is, according to the 
authors of Field ^ Garden Crops* applied to many varieties, and its 
only general application appears to be to mixed red and white hard 
wheats. A curious round-berried form, which somewhat resembles peal 
barley, is called paighambari, and is said to have been an introduction 
from Arabia {Field isf Garden Crops* 2). 

With these preliminary remarks, a list of the samples valued in Dr. 
Watson’s report may be given, as in the case of other Provinces:— 


Class. 


Soft White. 


District. 

Name. 

Weight 

per 

Bushel. 

Value 

per 

Quarter 

Azimgarh 

Daudi • 

61 

P a. 
46 0 

Benares • 

Daudia . 


46 0 

Basti 

Gangajali 

Pisi gangajali . 

• 99 

45 0 

Banda . . 


47 0 

Cawnpore 

Muna 

999 

4S 0 

Ditto . 

Anokha . 

• •• 

47 0 

Ditto • 

Desi 

• 

46 0 

Ditto . 

Mudia 


44 6 

Futtehpore ♦ 

Pisi awwa! 


46 0 

Ditto . 

Muria 


45 0 

Pertabghar 

Mundwa • • 

62i 

47 0 

Ditto . 

Setwa • 

60 

46 6 

Ditto • 

Mundia • • 


46 0 

Bhnraich . . 

Daudi . • 

61 

46 6 

Ditto . 

Sambodhwa 

... 

46 0 

Ditto 4 • 

Sandhua . • 


46 0 

Gonda , • 

Datidi 


45 6 

Unao • 

Saman 

... 

48 0 

Ditto . 

Mania . . 


46 0 

Ditto 

Ditto 

... 

46 0 

Ditto . 

Safcda 


45 0 

Kheri 

Sitia • • 

60^ 

45 0 

Sitapur • 

Mundia « . 

6i 

46 0 

Ditto . 
{.alitpur . 

Muria 

Pisi duem . 


46 0 

45 0 

47 0 1 

46 0 |] 

Etab 

Ditto . 

Mundia • 
Sambharia 


Ditto . 

Hatta 

... 

46 oj 


Remarks. 


La rpe-berry. 
Fine drop wheat, 
probably 64 tb. 

Like Californian. 

Ditto. 


Ditto. 

Ditto. 

Like Danzig, but 
dirty. 

Like Californian. 


Ditto. 


, V 
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Class. 


Soft White— 

(contd,). 


Hard White 


Soft Red . 


District. 


Muttra . 

Mainpuri. 

Ditto . 

Bulandshahr 
Ditto . • 

Ditto , 

Ditto . 

Ditto . , 

Ditto , , 

Ditto . 

Ditto , 

Dehra Doon • 
Meerut • , 

Ditto . 

Ditto . , 

Ditto . • 

Muzaffarnagfar, 
Saharanpur 
Ditto 
Bareilly 
Ditto 
Ditto 
Budaon 
Ditto 
Diito 
Ditto 

Moradabad 
Ditto 
Ditto 
Ditto 
Ditto 
Gonda 
Barabanki 
Lucknow 
Unao 
Etah 

Mainpuri 
Ditto 
Aligarh 
Bufundshahr 
Ditto 
Meerut 
Ditto 
Budaon 
Shahjehanpur 
Azimgaih 

Allahabad . 

Cawnpore 

lalaun 

Muttra 

Bulandshahr 

Meerut . 


Name. 


Safeda 

Sambharia 


Safed 

Gajar 

Safed 

Mendha 

Gajar 

Rutta 

Ruta 

Munia 

Mihirta 
Safed 
Ditto 
Monda 
Muria 
Safeda 
Monda 
Muria 
Sambharia 
Pisia 
Khaiia 
Bhambria 
Muria 
Ratua 
Rai munea 


Muria awwal 
Mundia . 
Mandwa kada 
Ditto • 

Muria safed 
Daudi • 

Murua • 

Tamla 

Samanbargehuna 
Bhidia • ' 

Anokha • 

Ditto • 
Kathia • 

Barha 
Ditto 
Ditto 
Ditto 
Ratua 
Sambhari. 
Hurrah • 

Raksa » 

Pisia • 

Pisia, red. 

Lai . 

Gchun lal 
Surkb • 


Weight 

per 

Bushel. 


63 
63 i 

62*1 

62 

63 


62 

62 

62| 

60 


61 

61 


62 


63 

62 

64I 

61 

6 oi 

53 

61 


60 

63I 


614 

62k 


Value 

per 

Quarter. 


^ a. 


46 

47 

46 

48 

47 
46 
46 

46 
45 
45 
45 

45 

48 
48 

47 

45 

46 
46 

45 

46 
46 

45 

46 
46 

46 

45 

47 

46 
46 
45 
45 
4 * 

41 
43 

4 » 

40 

42 

40 

41 

43 

40 

4 * 

40 

40 

40 

41 

41 

41 

41 

40 

42 

41 


Like Californian. 
Ditto. 

Ditto. 

Like Australian 
Like Californian. 
Ditto. 

Ditto. 


Like pearl bar¬ 
ley. 

Like Californian. 
Ditto. 

Ditto. 


Remarks. 


Lika pearl bar- 
ley. 

Ditto. 

Small berry. 


Mostly hard. 
Mixed hard. 

Long berried. 
Long berried, 
like Kubanca. 
Long berried. 
Ditto. 

Ditto. 

Ditto. 

Large berried. 
Long berried. 
Ditto. 

Ditto. 

Small berried, 
semi-hard. 


Large berried. 
Long berried, 
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CULTIVATION M etHOD.-— There is very little of any special character to record under 

this heading. The crop is entirely rahi, being sown in the end of October 
or beginning of November, and cut in March and April. As a rule, it is 
only sown in land that has lain fallow during the preceding (known 

SiS chaurnds or piiral); but in highly manured lands near village sites it 
occasionally follows maize, that crop being cut only six or eight weeks 

before the wheat is sown.^ , r n , i • 

No particular rotation is known to be followed, but in tracts where cot¬ 
ton is widely grown, wheat is gfenerally said to follow it—probably, how- 
ever, merely because cotton in the kharif, like wheat in the rabi, is the 
crop’ which is principally grown on the best land of the village {Field 
(Sf Garden Crops). In the Meerut district, a very elaborate rotation is 
observed, in which wheat is grown only twice in five years. 

Wheat, as already indicated in the chapter on area, is not only grown 
alone, but is also cultivated to a large extent mixed with barley (when it is 
termed gojai) or with gram {gochana, or b^'ira). The latter mixture is but 
little grown north of the Jumna, but in Bundelkhand it forms one of the 
principal and most characteristic crops. A wheat field usually contains 
some rape or mustard, sown either in parallel lines across the/ield or as a 
border. These flower in the beginning of February, before the wheat has 
begun to ripen. Linseed and dudn (Eruca sativa) are also occasionally, 
though, less commonly, sown in wheat fields. 

“ The number of ploughings varies within very wide limits, depending 
not only on the character of the locality and soil, but on the energy and 
leisure of the cultivator. Thus timely ploughings are reported as not 
uncommon in Gorakhpur, while two or three are held sufficient in the 
black soil of Bundelkhand. Eight ploughings may be taken as the aver¬ 
age. It is essential that the land should be ploughed at the very com¬ 
mencement of the rains. So as to lie in open furrow and drink in the whole 
of the rain which falls. Indeed, the ploughing of wheat land is often hold 
to take precedence of preparations for the kharif crops. The clods are 
crushed and a fine tilth (which is absolutely essential in most soils) creat¬ 
ed by dragging a flat log of wood {mai, pdtha, or henga) across the field, 
the bullock driver standing on it to increase the weight. 

“ If the ground is very damp the seed is sometimes sown broadcast 
and ploughed in, when it is not buried more than one-inch below the sur¬ 
face, and is less likely to rot if buried deeply. But the two commonest 
methods of sowing are (i), by simply following the plough and dropping 
the seed into the furrow made by it, the seed being covered by the earth 
thrown up by the next furrow, and (2), by dropping the seed down a bam¬ 
boo fastened to the plough stilt. It is said that the advantage of each 
practice varies with the condition of the soil, the former being best when 
the soil is very moist, and the latter when the soil has somewhat dried. 
But as a matter of fact the practices are strictly localized to tracts within 
which either one or the other is exclusive^ followed. The amount 
of seed used per acre varies from 100 to After the sowing is com¬ 

pleted the field is either left in furrow, or is smoothed with the clod-crusher, 
the latter practice being said to save irrigation by enabling the water to 
spread quicker over the surface. The field is then divided off into irriga¬ 
tion beds by scr.aping up little banks of earth with a wooden shovel.’* 

The proportion ot seed employed is very high, much higher than the 
average in most other localities. This fact ha.s been frequently urged 
against the advisability of encouraging wheat cultivation in India. The 
poorer cultivators have to buy from the merchant (or rather get the grain 
on loan at high interest collected at harvest), and are at the same time 
compelled to accept whatever seed the trader of the district chances to have 
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in stock. A very extensive correspondence has passed on this subject 
between the various Governments, and attempts have been made to dis¬ 
seminate seed of good stock from the Government experimental farms. 
But these measures nave tiad very little permanent effect on the general 
character of wheat grown. As already shown, in the paragraphs on Bom¬ 
bay, the grain appears to tend very strongly to alter its colour and charac¬ 
ters with change of soil and surroundings; the outturn, unless the new 
stock be thoroughly acclimatized, is generally very much lower than in the 
case of the wheats naturally cultivate in the locality, and the returns 
to his old stock. 

Irrigation. —“ If the soil is sufficiently moist in October to allow of the 
seeds germinating properly, the necessity of irrigation depends in chief mea¬ 
sure on the occurrence of winter rains. This is shown in the following table 
in which the normal winter rainfall of each division is contrasted with the 
percentage which irrigated wheat (grown alone) bears to the total 
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Oi, 
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< 

PQ 

5*56 

473 

2*55 

2*26 

3 55 

53'I 

20 * 1 

74‘3 

C 37 

710 


Normal rainfall be¬ 
tween November 
ist and May 31st* 
Percentage of irri¬ 
gated wheat to 
total . . 


I 


> 

5 


2*06 

27-4 


c s? 

.2 . 

•r-= 

a hflo 
C .5 tJ 

rt 3 ii 

E’D.a 

3 CQ 


327 


The high percentage of the Meerut Division is due to unusual facilities 
for irrigation from canals. The percentage of the Allahabad division 
w'ould have been far higher did it not include the two Bundelkhand dis¬ 
tricts of Banda and Hamirpur, where irrigation is rendered needless, as 
well as impossible, by the character of the soil. 

Should the soil be too dry for germination, a watering (called paUo) 
must be given before sowing, and this—a comparatively easy matter in 
canal districts—occasions great labour and delay in districts which rely 
on wells for their water supply. The instance of Rae Bareli in the rahi 
season of 1879-80 shows, however, that nearly the whole of the usual crop 
area of a district can be sown entirely on well water, should the natural 
moisture be insufficient as it was in that year. The number of waterings 
given to wheat varies from one in Rohilkhand to seven or eight in the drier 
parts of the Doab; but, as a rule, three or four w'aterings are ample even in 
the driest localities, and when more water than this is used, it is probably 
merely a cover for bad cultivation, a state of things common enough in canal 
districts, w'here water is charged for by the crop and not by the amount u-sed. 
Car-ful cultiv.ntorB aonu times give their fields a weeding after tlie first , 
watering, and benefit their crops almost as much by loosening the cake 
surf/’ce soil by removing the weeds, but this is by no means a common 
practice, and if the land t;t; in clecr condition when sown, is not as a rule 
weeded. The custom is reported from BahraiJi Distrii.i, and may prevail 
in other part.' ■ the ProvinCL?., of topp-^g wheat which shows an undue 


(;^!i lib ii fl frcti) thf lie i.i ll raicifill ai Oi ln« i he cl quarte in the f 'ivisiong. 
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tendency to run to leaf and stalk, by cutting down the upper portion of 
the plants with a sickle. This is done when the crop is about 3 feet high, 
and care is taken not to cut down so low as to damage the ears which have 
formed in the leaf-covers, but not yet emerged. A similar custom obtains 
in parts of the Pan jab, where, however, the young plant is fed down by 
sheep. 

“ The crop when ripe is cut down by sickles and carried to the thresh¬ 
ing floor, where, after having been allowed to dry for several days, it 
is trodden out by bullocks, and winnowed by the simple expedient of 
exposing the grain and chaff to the wind by pouring them out of a basket 
held some 5 feet from the groimd. Should there be no wind, an artificial 
breeze is made by agitating a cloth, but this adds greatly to the expense 
and trouble, and is in no way an efficient substitute for the English win¬ 
nower” {Field ©* Garden Crops). 

Cost. —Messrs. Duthie & Fuller have gone into the question of cost of 
production with much care. The results of their calculations may be stated 
briefly • — 


Expenditure for labour and seed 
Irrigation, and labour in watering 
Manure (100 maunds) 

Rent of land (second class) . 


Total , 


R a. p. 
16 o o 
5 7 0 

300 
700 

31 7 o 


It would be useless to attempt an estimation of the average profit 
derived, since this depends so largely on the price obtained, which has been 
shown elsewhere to be an extremely variable factor. 

It was estimated by the Government of India in March 1884 in a cir¬ 
cular on the subject, that the area under wheat, mixed and unmixed 
in the Provinces, was 6,200,000 acres, and that the average production per 
acre was 13 bushels or pf maundsr per acre. Mr. Be nett, criticisme 
these figures in December of the same year, states that, in his opinion, they 
are under-estimates, since they are based on the supposition that more 
than half the area occupied by the crop is on third class lands, that is, lands 
that are inefficiently or carelessly cultivated. "But this/’ he writes, “is 
very far from being the case. Careless cultivation is less common*with 
wheat than with any other kind of food crop, especially when it is sown 
unmixed. For the last three years careful experiments have been made 
on the Cawnpore Farm to ascertain the ordinary produce of wheat. The 
soil is poor, and the cultivation not superior than what is given by an 
ordinary skilled cultivator, either in point of manure or irrigation, while 
in the matters of ploughing and weeding it is probably inferior. The 
results have been as follows 


1882 • 
1882 . 
1884. 


Area sown 
in acres. 

. i6*8 

. i6‘r 
. 17*6 


Average produce of 
grain per acre in !b. 
>i390 

^309 
>>453 

Average of three years 


1,384 or 23 bushels. 


(I have received the record of some very careful weighments done by 
Mr. Saunders, C.S., at Rae Bareli, He found the average of eight 
weighments of irrigated wheat to be 23-63, the lowest irSi. and hit^hest 
36*2 bushels to the acre. Of fourteen weighments of Ixirley and wheat 
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the average was 2yj, the lowest I 9 ' 73 > highest 26 18 bushels to 

the cLcr0>) 

A careful review of all the evidence then in existence led Mr. Fuller to 
state in his work on Field and Garden Crops that the lowest average 
produce which could be assumed for irrigated land was 20 busliels (15 
maunds) for wheat grown alone and wheat and barley, and 17 bushels (13 
maunds) for wheat and gram. The harvests reaped in the canal-irriga ea 
tracts of Meerut, and round the wells of Oudh, are hardly, if ^rif^rior 

in quantity to good crops in England, where the average on all classes or 
soil is 28 bushels. In assuming 22 bushels (i6^maunds) as the average 
produce per acre on irrigated lands in these Provinces I feel that i am 
well within the mark. , • u • 

The greatest proportion of unirrigated wheat is grown in the tarat 
districts oT Rohilkhand and the north of Oudh. The extremely careful 
investigations of Mr. Moens ascertained that the average produce m 
Bareilly w'as 12 maunds, or 16 bushels to the acre. As has been stated, 
wheat, even when unirrigated, is rarely sown on inferior soils, and to take 
the mean of the assumed produce on second and third class lands in the 
letter of the Government of India as the average production for all unirri¬ 
gated wheat will be well within the mark. This is 12 bushels, or p maunds. 

When wheat is sown as a mixture, it is, over the whole Provinces, 
about half the crop, and 10 bushels may be assumed for irrigated, and 6 
for unirrigated land, as the average produce per acre. 

« By applying the above produce rates to the area, we find the produce 
of the mean harvest of the last five years {1879 1883) for the North- 

Western Provinces and one year for Oudh to have been 

Bushels. 

Pure wet 63,0^,584 

„ dry.. 

Mixed wet 9 »o 74 »' 9 o 

,, dry.. 

Total . . 107,184,838 

or nearly three million tons. Before leaving the subject of produce it may 
be as well to remark that any comparison between English and Indian 
rates of produce with the view of discrediting Indian methods of agricu- 
ture is apt to be misleading. In Englancf wheat has to compete with 
pasture, which is not the case here. Nearly every ^^re m 
under some kind of cultivated crop, and the result is that large areas of 
inferior land are brought under the plough, 

left to erass. On sSils and under conditions really favourable to wheal 
culture u is doubtful whether the average outturn is much less^an it is m 
England, and with the best classes of cultivators, such as Kurmh and 

Kdchhis, it is probably at least as great.” 

Mr. Fuller agrees very closely with the estimates of Mr. Benett, 
accepting 15 maunds per acre for irrigated wheat, and 9 f*”' 

More recent experiments than those quoted by Mr. Benett, at the Cav\n- 
pore Farm, also demonstrate the probability that the outturn accepted as 
normal in preparing titc wheat forecasts in these Provinces is under rather 
than over estimated. Fuller estimates the proportion of wheat in mixed 
crops to be Jths of the outturn of wheat-barley and |rd of that of \yheat- 
gram, except in the Allahabad and jhansi Divisions where gram is the 
principal crop in the miture, and the proportion of wheat is not , 

above ird. Mr. Be nett’s figure of ^ may, therr;ft)re, be practically ^ 
assumed a fair approximate for all mixed c^op^ in the inces, j 

and the average outturn of 20,000,000 bushels giver above may • 
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probably be accepted as very near the average production of mixed crops. 
The outturn of straw varies in weight between half as much again and 
twice as much as that of grain. When crushed into small pieces, as it is 
in the process of treading out the grain, it forms an important cattle-fodder. 
During the past year, 1888-89, the area and outturn were both very much 
lower than in any previous year since 1884. Accepting the standard of 
full average outturn adopted in the wheat forecasts (an average much 
lowei; than that independently estimated by Mr. Benett, Mp/. Fuller, and 
other authorities), the total outturn for the year is, in the final wheat 
report, estimated at 1,440,000 tons. This is based on the assumption 
that the condition of the crop varied from 50 to 25 per cent, below the 
average, and implies an average yield of only a little over 8 maunds 
per acre. 

Crop Experiments. —The following w'ere selected for reproduction 
in the Government of India Report on Wheat Production ana Trade in 
India, in 1883:—P'airly accurate experiments were carried out in 1879-80 
with the following mam results. The average cost per acre w'as found to 
be— 


i? a, p. 

Seed • • • , • « V . , .200 

Ploughing, clod-crushing, sowing, weeding, and reaping .683 

Rent • • . ..640 

Irrigation from canal.. 3 12 o 

Total , 18 8 3 

The labour was not under very careful supervision, and would cost a 
cultivator next to nothing, as it would be supplied almost entirely by 
himself and his family. 

The price of manure varied w'ith the kind and quantity given to each 
experimental plot. The net results were as follows :— 


Bone superphosphate, 2 maunds 

>> 31 9 J 

Dissolved guano if „ 

Green soiling with indigo . 

No manure 


Total cost of 
all kinds. 

Outturn in 
bushels. 

Value. 

p, 

27 12 9 

27*1 

^ a. p, 

49 10 3 

3* 4 5 

3i'5 

58 on 

34 <> 5 

237 

43 u 2 

39 9 7 

29'6 

55 0 8 

30 8 3 

23*8 

47 0 3 

19 12 3 

19*5 

35 4 7 


Each one of these plots had been irrigated twice. On unirrigated 
land the produce of giain on four plots averaged little more than 10 
bushels to the acre,—that is to say, it w'as considerably less than half what 
was obtained from land which had had only two waterings, 

. y’’.® experiments with thick and thin sovnni? on land dealt 

w.th similarly with regard to ploughing watering, and manure, was as 
follows :-Sixteen pounds of the finest wTiite country wheat to the acre pro- 
duejd a crop of 1,206ft (or 20 bushels) at a cost of R25-6-9, while u6f6 of 
seed fthe ordinary native allowance) produced 1.636ft (or more than 27 
bushels) at a cost of 827-0-9. The result showed lliat, though the rate of 
return to seed was far higher with thin sowing, thick sowing was the more 
profitable operation. In the succeeding year experiments were carried 
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out on similar lines, but with variations in the kind and quantity of manure 
employed. The results per acre were— 


Name. 

Cost per acre 
of all kinds. 

Crop in 
bushels. 

Value. 

Green soiling ...... 

R a, p, 
28 13 0 

30 

R a, p, 
58* 4 3 

Cattle-dung, 240 maunds .... 

33 7 0 

21*7 

42 12 S 

„ „ plus 2401b gypsum 

38 11 0 

20*7 

4* 0 5 

Ashes of 240 maunds dung 

33 7 0 

i 8'<5 

36 II I 

Poudrette, 240 maunds .... 

33 7 0 

3»'4 

62 Til 

Bone superphosphate, 225lb ... 

32 11 0 

16'5 

32 6 2 

Bone dust, 32oil> , . , 

25 7 0 

133 

26 IT 7 

No manure ...... 

2170 

uS 

24 13 6 
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In all these cases the plots were ploughed twice in the European 
fashion, and watered three times, besides, as the season was one of excep¬ 
tional drought, having been watered, in order to admit of the sowing. 

By far the most efficacious manures by these trials were green soiling 
with a leguminous plant and poudrette, and this goes some way towards 
demonstrating that it is in nitrates, and not in phosphates, that the soil 
chiefly requires.to be re-inforced. The excellent results obtained from 
superphosphate in the preceding year were almost certainly due to a pre¬ 
vious and unexhausted dressing with nitrogenous manure. 

The value of early ploughing was shown in a crop of barley, which, 
having been ploughed for a month before the commencement of the rains, 
and exposed to the burning sun of May, yielded, with three waterings, but 
altog^her without nianure, an outturn of 307 bushels to the acre. A 
neighbouring plot which had been trenched and used as a latrine for 80 
days gave the enormous outturn of 47*1 bushels to the acre. 

. ^ these experiments prove anything, they support the view that 

with the high and careful cultivation under which the best wheats are 
grown, the average produce is certainly not less than from 20 to 25 bushels 
to the acre. 


These experiments do not seem to have included manuring with salt¬ 
petre, but the results of nitrogenous manures fully support the demonstra¬ 
tion of the value of nitrogen given under the accounts of Bombay and 
Bengal. 

CENTRAL PROVINCES. 

References. — C. P. Gassetleer, iff, 114^ 3S5, 471, Sor, ,"i6 ; Sfttlemcnt 
Reports :^Baitool, 42, 77/ Chanda, Sr, 8a, 9 ? ; Dumoh, 8y ; ^ubbul* j 

pore, 86 ; Hoshungahad, 277, itSj ; Mundlah, 46 / Nagpore, 273 ; Nimar, | 
196 ; Nufsingpore, $ 3 *)’ Saugor, 98 ; Upper Godavcry, 3$ ; Wardha, 65- 
67 ; Government Report, Wheat Production and Trade in India, 1S79, 
1883, 1886 ; Forbes Watson, Report on Indian wheat, 1879 ; Reports, Dir 
Land Records and Agri, ; Crop Reports and Forecasts ; Report, Rev & 
Agri. Dept,, tSSS, t886 : Indian Agriculturist, 22nd February 1890. 

The subject of wheat production in these provinces has, as in the c/ise 
of most other provinces in India, been fully dealt with in the Government 
reports. The communications, by Mr.d. W. Chisholm in 1877, and by Mr. 
Fuller in 1882, are especially valuable as giving a compact and 

will be freely quoted in this chapter. 

Dr. Watt, in the journal of the Royal Agvi^nUvral Society, com¬ 
mences his account of the Central Provinces as follow? 

There are in these provinces 7,705,263 acres nv.'nlable for cultivation. 
In perhaps no other province can : he literal meaning of rMa be more clears { 
ly demonstratC'd. The provinces are poorly inhabtied, and within periods ' 
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recorded in our Settlement Reports large tracts of land have been taken up 
and brought into cultivation. The returns first obtained are well known, 
and important records have been kept of the deterioration of productive¬ 
ness. The results have been identical with those obtained in America. The 
newly reclaimed land gave twenty and thirty fold for a few years, but 
rapidly deteriorated until it reached a fixed, or relatively fixed, position. 
The district officers repeat in their annual reports that there are still vast 
tracts of land on which this process might be^ repeated. In perhaps 
no other part of India is the principle of paucity of population, large 
holdings, and correspondingly low systems of a^^culture more forcibly 
demonstrated. In the North-West Provinces small holdings and careful 
cultivation have produced results that, even with the present agricultural 
appliances, compare favourably with Europe. In the Central Provinces, 
on the other hand, the proprietor of a large estate is satisfied with the com¬ 
paratively small results obtained by cheap and primitive means.’^ 

Soils. —“To understand the soils of these provinces, it is necessaiyto 
consider the geological formations from which it has been built up. The 
great basaltic formation which occupies nearly a third of the peninsula, 
crosses the north-western division of the Central Provinces, and slopes 
north-west in the drainage areas of the Narbada and Tapti rivers, and 
south-east in that of the Godaveri. To the south and south-east of this 
“ Deccan trap ** there extends the vast region of the archaean rocks of India. 
These two geological regions' are broken here and there by isolated 
patches of the Gondwana and Vindhyan rocks, and the disintegration of 
all has contributed to the local peculiarities of the soils. The wheat fields 
of the northern section, bordering on the Narbada, owe their fertility to the 
Deccan trap, which is generally considered to have, by disintegration, pro¬ 
duced the rich black “cotton soils” of the localities in which the formation 
occurs. There has been some controversy on this point, certain authorities 
maintaining that the black soil of the Central Provinces owes its origin to 
the action of lacustrine deposits. But, without entering into this discussion, 
it may be stated that there can be little doubt that, in certain cases at 
least, black soil does consist of disintegrated trap, since the process of dis¬ 
integration can be traced in situ, Mr. Fuller’s description of the local 
modifications of this soil is of interest, and may be quoted in entirety : — 

“ The black cotton soil is prominently characterised by its stubbornness 
under opposite extremes of damp and dryness. When soaked with rain, it 
becomes a sticky unworkable morass; and when dry,rapidly becomes of great 
hardness, splitting up into numerous dr)" fissures, whicn swallow up any 
water applied to the surface, and enormously increase the cost of irrigation. 

** This black oi * cotton’ soil is known by various names indicating the 
proportion in which it is mixed with lighter soil. It is of very variable 
depth, Iving in much thicker deposits in flat valleys than on sloping ground. 
It IS most suitable for wheat when at its greatest thickness, since, from the 
gre;it capacity which it then enjoys of absorbing rain-water, it can, in a 
mopsuon of average intensity, l.ay up a .store of moisture sufficient to carry 
a wheat crop through a cola season in which the winter rains hold off en¬ 
tirely. When it is merely a shallow veneer of earth, covering rocks, it 
dries, of course, with far greater rapidity, and is in this case devoted to the 
production of rain (or hhartf) crops. This difference is brought out into 
strong relief by a comj>arison of the agricultural r(turns for the contiguou.s 
districts of Hoshangabad and Nimar. In Hoshangabad deep black soil 
predominates and, in consetjuence, 63 per cent, of its cultivated area is 
returned -.is under wheat. The greater portion of the Nimar district is 
hilly or undulating ground, consisting of trap rock, overlaid with a .shallow 
bed of black soil. Wheat only occupies 4 per cent of its cultivated area.’^ 
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AKBA.-Theareaunderwheatinthesep^^^^^^^^^ 


AREA.—-i he area unaer wneat m mcac acres in 

from 3,536,000 acres in the five years <^ncling '^ 77 " 78 » unfavourable 

a similar period ending 1887-88 ; but in 8-89,0^ to an 

season, it again fell to 3 , 53 ^ 94-1 acres, a lar^elv dependent on 

much below the normal. The expansion the anoarent sudden 

the developmentoftrade, but, according to Mr. ’ i^nrovement in 

advance after 1881 may to some extent simp y m 1 njcinct Officers 

the acairacy of the land returns to which the ^^nt on of D strict 

had been specially directed in 1880. but go g g^ea under 

the fact remains that, during the five ^ un'derwent a^rncreace 

the crop, notwithstanding more than one bad year, “"g™ 

of 15-4 per cent, on that for the five years ending 1882-83. Concerning 

the lubstitution of wheat for other crops, ‘be Director of Land 

and Agriculture states, that though it is impossible to dea whh the ques 

SSlon"in ■« P™«<»t'y 5f i" 

norcottoncan oeg j f substitution of wheat for them 

Ss to ^e exlc^ed.Td is cer^inly not to be regretted ” {Rept., r8p^8) 
RLardihg the d of the area through the various districts 

"S T"4iSa?.rB3'sr^nd viip. „ 

“'ThrnS^rSrdl&‘"„ring .b. p... 

irrigated, may be most conveniently shewn in tabular for ._ 


District. 


I Irrigated. 


Saugor 
Damoh 
Jabalpur 
Mandla 
Seocii 
Narsinghpur 
Hoshungabad 
Nimar 
Bctul . 
Chhindwara 
Wardha 
Nn 'pur 
Chanda 
Bhand.ira 
Balaj^hat 
Raipur 
hilaspur 
Sambalpur 


Acres. 

944 

211 


1,211 

20 

4,784 

35 

40 

16 

10 

246 

359 


Un irrigated 


! 


Acres. 

568,541 

183,374 

257,860 

38,977 

284,580 

103,896 

598,601 

35, *66 

I’38,088 

143,13* 

290,984 

465,889 

85,255 

»30*/35 

121,123 

81,461} 

3.’9 


Total. 


Acres. 

569,485 

183,585 

357 ,Sl ’9 

38,977 

284,580 

105,107 

598 .i'.ii 

39,950 

*38,123 

143,171 

291,000 

465,899 

85.. 501 
140,094 

28/561 

121,123 

81., j6o 

329 


Grand Total 


7 ,H 97 I 3 , 5 "b ^44 ■ 3 , 531 , 94 * 
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Races. —The commonest kinds of wheat in these provinces are said to 
be hanst, hotira^ daudkhani or pilalia, a hard white wheat; kathia, 
ghaika, hausia, hangasia or chawalkathi, a large coarse red grain; pist, 
the soft white wheat cultivated for export, and botka, white and red, a 
short, heavy, soft grain. The white soft wheats have increased in propor¬ 
tion very greatly during the past fifteen years. Thus Mr. Fuller writes :— 

‘^Natives prefer, for ordinary consumption, the hard glutinous varieties 
to the soft white varieties, which are principally in demand for the English 
market. Before the commencement of the annual drain of wheat to 
Bombay, soft wheat of the kind known as ptssi was held in very low esti¬ 
mation, and commanded a price which ruled from 8 to lo per cent, lower 
than that of the hard kathia variety. Now its price is at least I2 per cent, 
higher than that of kathia. In old days it was no uncommon stipulation 
of a ploughman contracting for service that he should not have to eat pissi 
wheat more than twice a week. Now a ploughman who demanded it 
twice would certainly not receive it. Pissi wheat is grown on lighter land 
than kathia^ and it is reported from both Saugorand Narsinghpur that the 
value of light land has risen in considerably larger proportion than that of 
heavy land, in consequence of the request in which pissi wheat now stands 
for the Bombay market,” 

The samples submitted to Dr. Forbes Watson were classified by him 
as follows 






Weight 

Price 

Remarks* 

Class. 

District. 


Name. 

per 

per 





bushel. 

quarter. 




'^Baitul 

Hoshung- 

... 

Pissi 

63 

46 

0 

Like Californian. 

Like Australian. 



i abaci 


Pissi white . 

62 

48 

0 

Soft white 


1 Ditto 
Mandla 

... 

Sohareea 

Pissi sookra- 

... 

48 

0 

>* » 





wali • 

6oi 

46 

6 

Like Californian. 



ISaugpr 

• •f 

Pissi • 

62^ 

46 

0 

Long berried. 



ISeoni 


Mundi • 

64 

47 

0 

Like Californian. 



\ Ditto 


Pissi . « 

59I 

45 

6 


Hard WHITE 

Saugor 

164 

Hansia 

624 

40 

6 

Long berried. 

Soft red . 


f Nimar 

194 

Dhunya 


40 

6 

Fine specirnen. 


[Bilaspur 

567 

Khathia 


4 * 

6 

Small berried. 



566 

Red pissi 

63 

41 

0 



Method of Cultivation.— The system of cultivation which we 
have already described as practised in the heavy black soils of Bombay 
is practically that pursued in these provinces. It differs materially 
from the sy^item followed in the North-West Provinces and the Panjdb, 
but it is probable that, while improvement is possible, the method followed 
in the latter localities could never be adopted in a country the natural 
conditions of which are so different. The system adopted has been fully 
described by the Director of Land Records and Agriculture, from whorn 
we may again quote. 

** Although these provinces are entitled to rank with the North-West 
Provinces or the Panjab in respect to their wheat production, yet the con¬ 
ditions under which wheat is grown here are widely different to tliose of 
the two latter tracts. Manure and irrigation—all-important in Upper 
India—play but an insignificant part here. The thinness of population 
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and consequent large extent of individual holdings, offers more induce¬ 
ment to low farming on a large, than to high toming on a ^ • 

The outturn of the land is actually far smaller than . 

tracts, whilst the surplus produce per 

the poorer the cultivation, the larger is that proportion , P. . 
which results from natural forces as opposed to the labour of the 
It is doubtful, indeed, whether wheat cultivation in these provincp 
ceptibleof the elaboration which characterises it in Upper 
"Thealternationof raZii*andlM^^i/crops is not so common 
inces as in Upper India, since the soils are of more marked diversity, 
and are, theretee, more strictly appropriated, some to 
to cold-weather crops. The deep wheat land of the Nerbudd y 

reported to be almost unworkable in the rainy months, while shallow soils, 
wkh a substratum of rock, dry too - quickly to be suitable for root 
For ordinary wheat cultivation, operations commence in April or May, 
when the surface of the ground is scarified with a hoe-plough known as 
the bakkar. After the setting-in of the monsoon the surface is _ again 
scarified, once in July and once in August, if, as if hoped, is long 

enough break in the rains to allow the ground to become suffic.entlv dry 
to bear the plough cattle. A fourth hoeing—the niost necessary of all— 
is given in September towards the end of the rains, the importance of 
which arises from the fact that loss of moisture by evaporation is much 
checked if the surface of the ground be in loose “"dition. A final hoeing 
is given at the beginning of October, after which the field 'S 
for»3wing. This represents the preparation which a careful cultivator 
will give his land under favourable circumstances, and, as a rule, land 
seldom receives more than two or three hoeings before it is sown. 1 e 
seed is occasionally sown broadcast and ploughed in, but is niore genera y 
drilled in, the implement used for the purpose being an ordinary native 
plough, or more properly “grubber,” fittea with a bamboo tube alongsi e 
of the stilt, down which the seed is dropped. From 80 to 
sown to the acre, less being used when the soil is rnoist, and t er 1 
fear of the seeds refusing to germinate, than when the soil is in " 

dition. Weeding appears to be seldom, if ever, given, P 

entirely to itself until harvest comes with the beginning of • . . r 

“An entirely different system of cultivation is ^ 

countrv which includes a considerable portion of ‘b®. J“bb“JP°F® | 
small portion of the Narsinghpur and 

surrounded with banks so as to prevent all f^nd the ra n 

water is allowed to accuinulate in tbeni, converting thun 

nfng of°o1:toterand*’wl«at^s’thrn drilled into\he ground without any pre- 
limmarv nloughing or preparation whatever. Occasionally some ncr is 

so”oa'dcasVmfheftcld'^when flooded, and is ^ng bef^^^^ 

the wheat is sown. But this rice crop, if taken at f>!*generally a very 
small one, and the real object in embanking the land is to soi 

get saturated with water to as great a depth as possible, and 1 , u 

store of moisture which capillary attraction is to keep within the ^eac t 
the wheat crops during the dry cold-weather months, fiic process, r 

fore, corresponds, in some sort, to irrigation. It is reported tu ^. 

outturn of wheat by at least 25 per cent., and to be of . 

clearing land infested with kmts grass and other weeds. P 

reason why it has not spread over a wider area lies probably in ^ ’ 

sity for ccwiperation between one cultivator and 
is believed to succeed only when practised on a b'cek ‘rf com^ 
which mutually assist one another to withstand the uishot surf, e .. t . g 
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and the pressure of the water on the confining banks—causes which have 
hitherto ruined experiments tried with isolated fields. 

Manuring. —“ in regard to the use of manure, there appears consider¬ 
able diversity of practice in different parts of the provinces. Thus, manure 
is reported to be hardly ever applied to land in the Nerbudda valley, while 
in Nimar and in the districts of the Nagpur Division its utility is fully re¬ 
cognised, each wheat-field receiving a manuring, fi possible, once in three 
years. The explanation may lie in the greater effectiveness of manure on 
shallow than on deep soils. On the former it makes all the difference 
between a fair crop and no crop at all, while on the latter it would merely 
add in some degree to a fertility which is as yet very far from being 
exhausted.*’ 

Irrigation. — '* Irrigation is almost entirely confined to sugar-cane and 
garden crops, and is therefore rarely, if ever, applied to wheat, since if the 
rainfall is at all propitious, the harvest yields a sufficiently large surplus to 
satisfy the cultivator. The most favourable distribution of rainfall pos¬ 
sible would be a heavy fall of 8 or lo inches between the middle of June and 
the third week in July ; then a break of a fortnight to allow of ploughing, 
followed by a second fall of 5 to 6 inches in August. September should 
open with a week or ten days of fair weather followed by a heavy downpour 
bursting on into the beginning of October. Under these circumstances, a 
fair crop would be reaped in the absence of all rain between sowing and har¬ 
vest time, but there should be a fall of 2 or 3 inches during the cold w^eather, 
which would greatly add to the outturn if protracted damp weather does 
not develop the fungoid diseases of rust or smut. It is impossible, how¬ 
ever, to say whether, with a greater press of population, irrigation may 
not be gradually extended to wheat. Experiments on the Nagpur Model 
Farm have shown conclusively that two waterings add very greatly to the 
outturn, but it is very doubtful whether the crops can ever stand the cost of 
irrigation if wells are the only source available.” 

In regard to the much-vexed question of the exhaustion of the soil by 
continuous cropping, it will be impossible to do better than cite the con¬ 
clusions to which Messrs. C. A. Elliott and O. Grant arrived, after care¬ 
ful enquiry, when settling respectively the Hoshangabad and Narsinghpur 
districts. There appears to be no room for doubt that the black soil of the 
Nerbudda valley yielded a far larger return when first broken up than it 
dous now. Tradition points to a rate of produce in the golden age—at 
the commencement of this century—which seems to have been as much as 
ten- or twelve- fold the seed sown ; that is to say, 15 to 18 maunds to the 
acre. This is corroborated by recent experience of newly-broken land in 
the Tapti valley, an almost precisely similar tract, of which Mr. Elliott 
wrote that “the wheat stands breast-nigh in some of the new villages, and 
the ear is very large and full; the crop is nearly double the average of the 
Nerbudda valley.^ He estimated the average outturn in those villages at 
12 maunds (=16 bushels) to the acre. The outturn appears to have fallen 
off very rapidly at first, the deterioration, indeed, was ve^ apparent as early 
as 1844, ;md receives considerable attention in Colonel oleeman’s writings. 
It was in full progress during his time, but the decline seems now to have 
reached a point below which it does not continue. Mr. Elliott’s enquiries 
led him to believe th.it the outturn fell very rapidly from 12 maunds to 8, 
and then rather slowly to 6 or 7. Mr. Grant expresses a similar opinion 
in the following paragraph r— 

"Mr. Maloney and Captain Sleeman, who are the only authorities re¬ 
garding the early condition of the valley, naturally attached great import¬ 
ance to the deterioration of the soil, for it was going on, and that rapidly, 
befcj 0 their very eyes. All subsequent writers on the affairs of the district 

T. 735 











misr/ff. 



Products of Indite- 



in the Central Provinces. 


(y. Murray.) 


TRITICUM 

sativum. 


seem to have foll.owed kindly to^find^one of the district 

ad absurdum an ^ in places 

officers writing in or about 1830, that tn over the cultivating classes. 

totwo-orthree-fold.and that riiiti was decline of fertility iii 

The re-assuring feature in the ^ grfdually progressive, but 

the soil is that the deterioration has no it has now become 

that, commencing with a very consi er p figures given above 

almost stationary. It w 11 have been/®"" twLtv^^^^^ to six- 

that while 20 years’ cu livat.on "Jf Zm to 1866) to 

or seven-fold, it has taken near y present rate of diminu- 

,educe them I™" “ Xlt TliSor"" .H P™**' f”'; 

tion IS so minute a= to be impcrccp^^^^^ produce will remain constant 

re;3poiTe”.1inmp,ov.d med..,«I=uW^ p™ 

duced in the ““■'se of/e present-sett^me^t^^^^. 

Quantity ov seed, and Yield. rrom about 80 to 120B) maybe 
appears to '•^•’y/’/bin wde Im^t^.^b ^t^f districts in 1878 

;r.d« xt, F^pr r,y ^ 

fields and under ^‘'jig^^ton. ^i-p^dv discussed, to a certain extent, in 

...ppP K »?ries: 

rn',":!„„.,e«u_.pproxim..d, cur,.... 

. Bn.1 ?e ““ »PP‘’^^^^ 

Provinces it was observed that, if this had V . deprivation.! 

districts would long before this tirne | showed that if the rice 

The Deputy Commissioner °f R^ty'Whltlfwa^offi i 

crop of his district had b^n, in r > ’ . ^ ^ ^ died of starvatiO‘i— ' 

been, a large pr°P/"°P ° and from which there has 

and this, too, in a ^’^Lnct fa _ food-grain of an exception- 

been, for many observation aroused the attention of the a''tbori- 

ally large amount, 1 h.s OD. , icened that trial harvests should 

tie.s, and instructions were, ."/"[‘I’ “ fbie European officers. Certain 
be held under the owners were harvested in the pre. 

of accuracy. This has shown a considerable increase m luc y 

fn'lheR^p'uVdS^^^^ the results of five harvests gave a mean of 
10481b; of seventeen harvests in Nimar, go2ft : and of / jj o 

■Sur. 64011.. The lowest yield was that of ma ’ter at 

Clnoi four h;^rve^ wp« Without :., 5 Ind 

detail, it.may be r.ddcd that the been shown 

the public, as to the ' yy . liav:, in connection w^th 

to have been feanded on prejudiced retr. ns. nv- 
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the Panjdb, referred to the difficulty experienced in getting the Natives to 
furnish accurate information as to their profits. It may fully be antici¬ 
pated that like results to the above will follow in Upper India when the 
Government feels called upon to direct test harvests to be made in the 
Panjdb as have now taken place in the Central Provinces. Reverting to 
the yield in the Central Provinces, it may, in conclusion, be said that in 
Raipur the yield in the older reports is put down at 3681b (instead of what 
it has now been found to be, 1,0481b), and in Narsinghpur at 20ofli (instead 
of 647®). These are test examples, and it may be inferred that, in the 
poor districts, the early records were found to be relatively more nearly 
correct than in the rich. Thus, for example, in Hoshangabad, instead of 
3821b, the return was fixed at 328fe. 

“ I he rents paid for wheat lands in these provinces vary considerably, 
according to the nature of the soil and the facilities of export. The aver¬ 
age in Hoshangabad is ir. ga, ^p., in Saugor ir. 14^1., in Bilaspur 14a., 
in Jabulpur 2r. 4a. ** 

The average yearly outturn during the four years ending 1887-8S is esti¬ 
mated, in the returns of the Agricultural Department, to have been 919,000 
tons on an average acreage of 4,125,000 acres. These figures give an 
average acre yield all over, for these four years, of 6*2 maunds or 496^ 
to the acre, an average very much lower than that derived from the expe¬ 
rimental harvests above alluded to. The outturn for 1888-89 is reported 
to have been very much below even this small average, being estimated 
at 705,000 tons on a forecast area of 3,866,262 acres (about 330,000 acres 
in excess of the actual area). These figures give an average acre yield for 
the vear of only 5*1 maunds, or 4088) to the acre. 

Mr. Fuller sums up his consideration of the question as follows 
" It is probable that the outturn at present gathered from land which 
has long been under cultivation rnay be considered as stationary for a very 
long period of years. ^ The available food-substances which were found 
stored in the soil when it was first broken up have now been exhausted, and 
the crop depends for its support on the stock of nutriment which the soil 
acquires each year by absorption from the atmosphere, as well as by the 
regular process of disinte^^ration which is at work within itself. Experi¬ 
ence has yielded exactly similar results in America, where the produce of 
freshly-broken land has been found to decrease very rapidly during the 
first few years of cultivation, and then retrogress with shorter and shorter 
steps until a point is reached at which it becomes fixed, or below which 
the decrease is so small as to be almost imperceptible. And a farther 
corroboration, if one be needed, is furnished by the results of certain expe- 
riinents conducted by Messrs. Lewes and Gilbert at Rothemsted which 
point to an exactly similar conclusion. ’’ 
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' son, on Jv. lian lVi>cati f Crop Reports & Forecasts : Agri, 

I Statisthi, Br. Jfid, 

^ Soils.— The riche.-; wheat soil in this province, as in the Central Prov- 

I inces, is the l.!.ick cotton land. The crop is cultivated to a large extent in 
, Ibis class of soil in the Puma valley, also on the loam found above the 

1 Southern Oh^ts. It is never grown on the lighter soils, which are suited 

j only for khartf millet crops, etc. Irrigation is rarely employed. Wheat 
lands are manured in their turn with other fields according to the means of 
the cultivator, who generally understands and fully appreciates its value. 
Ihe oniy kinds available are, as a rule, fami-yara manure and the ashes 
of jovj iri roots. 











miST/fy. 



Products of I ft dta. 


Sl 

155 


in Berar. 


( 5 ^. Murray ) 


TRITICUM 

sativum. 


Area.— The total area under wheat in ‘during' the 

large expansion durmg the past nertod'ending 1882-83 amounted to 

five years ending 1887-88 over ^similar period enmng^ ^v-a diminution 
the large proportion of 32 per anj was a J ^^ou^ted to 942,029 
in other crops of 57 per cent. In 1888-89 tne ar^ nreccding five years, 
acres, a considerable fncrease over average °r the preccm > 

Mr. Hobson. Settlement Officer, states ‘^at with the except! 

Buldana and Ellichpur districts, the area under ,oa.ar, and cotton 

decreased and been replaced by wheat flu „ the table be- 
The distribution of the area dunng 1888-89 is snown 

low :— __ 
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Conf, Tviih 
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District. 


Amraoti 

Akola 

Ellichpur 

Melghat 

Buldana 

VVun 

Bassim 


Total 


Irrigated. 

Un irrigated. 

Total. 

I 

193^20 

193,121 

476 

126,773 

127,249 

12 

70,505 

70,5 «7 


1 1,269 

11,269 

6,208 

241.929 

248,137 


89,738 

89,738 

I 

201,997 

201,998 

6,698 

935,331 

942,029 


Races.—H ere, as in the Central Provinces, the hard red 
one time the most extensively cultivated, and perhaps is still so. 
ever, certain that the recent great expansion of area has arisen to ^^et he 
demands of foreign trade, and it is therefore probable that the soft and 
hard wdiites are now cultivated much more extensively than lormer y* 
meet the requirements of the English and South European markets, . 
cultivators are said to be fully alive to their own advantages, 
been only too well proved in the case of cotton how readily they 
new race if they, rightly or wrongly, consider it preferable. 

The samples suomitted to Dr. Forbes,.Watson in 1878 we p 


Glass. 

District. 

Name. 

Weight 

per 

bushel. 

Price per 
quarter. 

Hard white | 
Soft red 

Nagpnre . 
Amraoti . • 

Ellichpur 

Ditto 

Akola . - . 
Ditto 

Buldana . 

Ditto . 

Ditto 

Bassim 

Botha « 

Bansi . 

Ditto . 

Ditto . 

Ditto • 

1 Ditto . 

Ditto . 

1 Ditto . 

Ditto . 

1 Casdee . 

61 

61 

60^ 

60 

61 

60 

61 

60 

61 

61 

40 6 

41 6 

41 0 

40 6 

41 6 

41 0 

41 0 

41 0 

40 6 

41 0 


Remarks. 


Long, thin. 
Long berried. 
Ditto. 
Ditto. 

Long berried. 
Ditto. 


Method.— There is little dilference Detween tne nict..ui.. yi * 

pursued in the Berars to th.at already described under the C entral Pr<w- | 
mccs. The following remarks by Mr. Dunlop ( Pred. ^ Trado, 

r/?/??. od-oo) are, however, of interest:— , . t- i_ 1 • 

Sowing Wheat is sown in October and reaped in February, .and is 
. . j ; ; rrnn«. ft is nevcr sown in two consecutive 


1.1 W iDlV7» 

cultivated in rotation with other crops. 
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years on the same land. The system of rotation varies according to circum¬ 
stances, or the ideas of particular cultivators. A not uncommon rotation 
has hitherto been, ist, wheat, 2nd, lac (Lathyrus sativus), srd, cotton, ^th, 
jowari, 5^/1, wheat. In other cases wheat is cultivated every second year, 
the intermediate crop being cotton or jowari: and if the demand 
from Europe continues, this practice is likely to become more common, to 
the exclusion of gram and other pulses, for which there is only a local 

demand. ^ , , 1. ^ n 

Ploughing.—“ Preparatory to sowing wheat, the land is carefully pre¬ 
pared with the native plough (btikhar), and manured, if possible. Beyond 
this no special attention is given to the crop. A careful cultivator will pass 
the buhhar (light plough) two or three times over his wheat land in the month 
of May, although the crop is not to be sown till October, the object being to 
soften "the surface of the soil, so that it may absorb more of the rainfall. 
Being sown after the monsoon, weeding is unnecessary, and the cultiva¬ 
tion is consequently less costly than that of cotton or other autumn crops. 

“ I have come across cases in which the cultivators procured their seed 
from villages reputed to excel in the production of wheat, but the system 
of selecting seeci does not generally prevail.” 

Outturn.—T he average acre yield for the province has been esti¬ 
mated by the Agricultural Department, from actual measurements of 
selected "fields during five years, ending 1887-88, to be 4J maunds, a 
very low figure when compared with those of most other provinces. This 
outturn if applied to the acreage under wheat for the past year, 1888-89, 
yields an estimated gross outturn from the province of 1.2,39,130 maunds, 
or 151,400 tons, an increase of about 83,000 maunds or 2 per cent, on 
the average for the preceding five yeais, though a considerable decrease 
on that for 1887-88. 

MADRAS. 


References.— District Manuals:—North Arcoi, 4^6 ; Coimbatore, 21T, 222, 
cS3 c,?c ; Cuddapah, dS ; Kurnool, 172 ; Nildgiri, 184, 463, 466, 467, 
460' 475 ‘ Salem, /., 148 ;IJ ,61, 67, 105, 22$ ; 2 'richinopoly, 366 ; Settle¬ 
ment Reports: -Chinglcput, lO ; Kistna, 15 ; Kurnool, 18 ; Ap^. O. paras, 
121 207 • Nildgiri, 7 ; Salem, 13 ; Madras Manual of Admimstration:— 
1 , 101 288, 290, 296, SpC; If., 60, 78, 83 , 88, 109, i tg, 545 i Report 
Rev & Agri. Dept,, March, 1886 ; Govt, of Ind,, Wheat Prod. & Trade 
in Ind 1878, i 883 , 1886 ; Forbes Watson, Report on Ind. Wheat, 1879 ; 
Agri. Statistics Br, Ind ; Crop. Reports & Forecasts. 

Wheat is a very unimportant crop in this Presidency, an average of 27,000 
acres only being under the crop. The largest wbeat-growing districts are 
Kurnool, Kistna, Hellary, Coimbatore, and Anantapur, but a small crop is 
cultivated in most of the others. There would appear to be but little 
chance of the area undergoing any material expansion, since the soil and 
climate of the Presidency are not general y favourable to wheat. Thus 
Mr. Qlenny, then Acting Director of Settlement and Agnculture in the 

Presidency, wrote in 1886 u r , 

“So far as my (observation goes, Karnool, is, as one would, from the 
geological conditions, expect, the district most likely to come to the front 
m wheat-gr( wing. I t(H)k special pains to ascertain whether there were 
any substantial grounds for expecting the ICarnool rayais to set about 
raising wheat for export. The mcriLs of the question appeared to be 
fully understood both by the larjje farmers and by traders; and there 
app^ ared to be a consensus of opinion, which I am afraid is but too well 
founded, that of all the more valuable crops grown on unirrigated land, 
whunt is by far the most delicate. It suffers, and sutrers permanently, from 
spells of bad wcaihei that hardly affect the millets, etc. It can be success- 
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fully raised on no land but the best regada overlying limestone, and this 
kind of land is so valuable for cholum and cotton that none but a \ ery 
well-to-do man, of more than usually speculative turn, cares to devote mc-e 
than a small patch of it to wheat/’ ri. 

Races. —The wheats grown in Madras -are of very poor quality, so 
much so that they have been stated to rarely meet a sale for making 
flour, the bakers being compelled to obtain the wheat required in their 
trade from other parts of India {Wheat Prod. ^ Trade^ 24 )' y, 

very large proportion of the wheat crop appears to consist of spelt, 
since in the returns of outturn from the various districts the expression 
unhusked wheat is commonly used. Spelt wheat is very frequently met 
with in the bazars and is usually sold in the husk. 

"Yield. —Official returns on this subject, contained in the report to 
the Government of India (i88i»; are avowedly untrustworthy, and need 
not be repeated in this work. The total outturn estimated by the A^i- 
cultural Department is 6,800 tons, or 1,90,000 maunds, a figure which gives 
the average acreage yield to be a little over 7 maunds an acre. There is 
said to be ample evidence to shew that the yield has fallen off to a con¬ 
siderable extent in the Kaity valley and other wheat-producing districts 
of the Nilghiris, 

BENGAL. 

References. — Govt. Reports on Wheat Production' & Trade in India, 
ISJQ, iS 83 , j 8S6; Director^ Agri. Dept., Bengal, Kept, on Cultivation 
& Trade in Wheat, 1886; Govt, of Ind., Rev. & Agri. Dept., Proceedings, 
February 1884, Hos. I to 4 ; December 188$, Nos. lO & 11; September 
t886. Nos. 4toT ; Repts. of Agri. Department, many passages every year. 

Area.—A long and instructive report has recently been is.sued by the j 
Bengal Agricultural Department on the wheat ^own in the Lower Prov- I 
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in 
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From that and other official publications it would appear that the j Conf. 


area under the crop varies a little on the one side or the other of 1,000,000 
acres, but it must be remembered that the figures shewing cultivated areas 
are, in the case of this Province, merely estimates formed by the Collect¬ 
ors on the best data they can obtain. 

The average estimate of 1,000,000 acres has been adopted as a round 
figure in the chapter on Area, but it may be stated that the exact 
average for the five years ending 1888-89, estimated by the Agncultur d 
Department, is i>i79,50<^ acres, while the area in 1889-9^'is estimated 
at 1,041,'^00 acres {Final Wheat Crop Rept., iSgoy 

The distribution throughout the various districts was shewn in 1886 to 

be— 


District. 


Patna Division. 

Patna 

Gya 

Shahabad 
Durbhanga 
Sarun . • 

Champarun 

Bhagulpore Division. 
Monghyr 
Bhagulpore 

Pumean . . . 

Maldah ' . 

Sonthal Pergunnahs . 

Tot/ L 


Area. 


Acres. 

200,000 

82,300 

200,000 
12,200 
95,coo 
89,000 

107,200 

162,000 

27,600 

3,300 

8,500 


District. 

Area. 

Bnrdwan Division. 

1 Acres. 

Burdwan 

. 1,340 

Bankoora 

. i 2,000 

Beerbhoom 

. ' 710 

Midnapore 

. ' 600 

Hooghly 

.| 59 

Chutia Nagpur. 


Hazpnbagh 

. j J.SOO 

Orissa Division. 

1 

1 , 

' Cuttack 

. .500 

i Balasore 

. 1 600 I 

I 1 

i Total 

1 

. j 9 Sg, 4 ^) 

1 
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Races.—" Bengal, like other provinces, grows a variety of wheat-grains 
which cannot be reduced to a uniform or scientific classification. The four 
principal kinds exported from Calcutta are— 

No. I club, containing 75 per cent, of white and 25 of red. 

No. 2 club, containing 65 per cent, of white and 35 of red. 

No. 3 hard red. 

No. 4 soft red. 


Buxar sends No. i club—a very superior soft white grain. It is exten¬ 
sively grown in the southern part of that sub-division and in Sasseram, and 
is equal in quality to the best Delhi or Mozufferpore wheat. Bhagulpore 
grows hard and soft red, while Bengal principally sends soft red only—a 
i grain of very inferior quality. 

" A sample of Buxar wheat grown in the sub-division of that name and 
picked up in a local bazdr, was sent to the Chamber of Commerce, and 
] appraisea by the Committee of the Calcutta Wheat and Trade Associa- 
' tion. It was declared to be superior in quality to the ordinary No. i club 

I of trade, as the sample contained no red grain, while the ordinary No. i 

club contains a mixture of 20 to 25 per cent, of red. It thus appears that 
there is grown within these provinces a species of wheat equal or superior to 
that of any other part of India, and, therefore, that there is no need to travel 
outside for the purpose of procuring superior seed. In ignorance of this fact 
attempts have, from time to time, been made to introduce seed-grain from 
I Cawnpore, Delhi, and Mozuffernagar, even the Chamber of Commerce 
! being itself, I believe, unaware that Buxar No. i club is largely produced 
in the Buxar and Sasseram sub-divisions and in other parts of Behar, 
There is reason to believe that the cultivation of this species might be pro¬ 
fitably extended in the South Gangetic districts of Behar, should the 
Chamber of Commerce see its way to effecting an alteration in the present 
system of refraction, thus causing superior white grain free from dirt to 
command an adequate price. Samples of the red wheat produced in 
Bhagulpore were also appraised by the Committee of the Calcutta Wheat 
^ and Trade Association, and it was found that this grain was four annas 

I per maund inferior in value to the Buxar grain. Since the imposition of 

[ a duty on wheat in France, the demand for this species has very much 

i fallen off. Attempts have, accordingly, been made by Mr. Hossein, the 

Agricultural Officer at Bhagulpore, to introduce Buxar wheat in that divi¬ 
sion with very satisfactory results. Though the quality of Cawnpore 
I wheat, which was supplied by the Chamber of Commerce for experimental 
cultivation in Bhagulpore, slightly deteriorated, yet it was found that Buxar 
seed, which was also tried in the same district, yielded a grain declared by 
the Committee to be ' a splendid description of wheat, soft, mellow, bold, 
regular, and of good colour.’ Its value is two annas per maund over that 
' of ordinary Buxar quality, which itself is four annas per maund superior 
in value to the grain now grown in Bhagulpore. Mr. Hossein has been 
instructed to endeavour to extend the cultivation of this grain in Bhagul¬ 
pore. The soil and climate of the Shahabad, Patna, Bhagulpore, and 
. Monghyr districts sf:em to be well suited to the growth of wheat, while 
‘ these disti icts enjoy considerable advantages in point of cost of carriage 

I of the grain to Calcutta amounting to four to five annas per maund, over 

cultivators of the districts of the North-Western Provinces.” 

It will be seen from the above remarks by Mr. FFnucane {Report, 1886) 
ihat though an inferior soft red wheat is the general crop of Bengal, a 
very superior white soft wheat does occur in the province, and that its 
cultivate)!! might be considerably extended. The samples enumerated 
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below were selected by Mr. Forbes Watson as the finest submitted to him 
from Bengal in 1878 :— 





Weight 

Price 

Remarks. 

Class. 

District. 

Name. 

per 

per 




bushel. 

quarter. 






5. d 


r 

Chumparan 

Dawoodia 

63 

47 0 

Small berried. 

Soft white S 

Gya 

Patna . . 

Ditto 

62i 

48 0 

Like Californian. 

Maghio . 

64 i 

45 0 

Like Californian. 

c 

Shahabad 

Duodhia • • 

62 

47 0 


Moorshedabad. 
Monghyr 

Jamali . 

62^ 

41 6 

Short berried. 

( 

Bogra * •„ 

62 

41 0 

Long berried, 
flinty. 

Very fine, long 

Hard white / 

Maldah . • 

Gangajali 

63 i 

42 o‘ 

/ 




berried. 

(. 

Tirhoot . 

Jamalkhani 

64 

41 6 

Small berried. 


Beerbhoom 

Jamali . 

614 

41 0 


( 

Burdwan . 

Desi . • 

61 

41 0 

Small berried. 

1 

Bhagulpore 

Jamali 

62i 

41 0 

Ditto. 


Hazareebagh . 

Gour • 

63 

41 6 

Small berried, 

Soft red .J 




yellowish. 


Lohardugga 

Gya 

tv : : 

64 

42 0 
41 6 

Stout. 

Stout, short ber¬ 
ried. 


Tirhoot • 

Sarhal • 

62 

40 6 

Fine, clean, se¬ 




mi-hard. 


Soils and method of Cultivation.— The soil best adapted to the 
cultivation of the superior kinds of wheat is said to be karail, a black 
heavy loam. Mr. Finucan© writes: “ In Bijhowra village, where the best 
white wheat of Buxar is grown, the soil is a mixture of karail and hanga 
in proportion of f to the land is first ploughed in (second half of 

June and first half of July) and is replou^ed eight times before Asin 
(second half of September and first half of October), ‘ when it is harrow¬ 
ed and the seed is then sown. In fields where two or more different kinds 
of seed are to be sown, all the seeds are mixed and sown at the same 
time.’ , , , 

Mr. Peppe of the Opium Department, who has made the wheat trade 
a subject of special enquiry, makes the following observations on this 
point 

“There are two principal tracts in which wheat is largely grown in this 
district: the first is the alluvial soil called the dear a, extending from 
Buxar to the Sone and reaching a maximum breadth of 10 to 15 miles with 
a length of, say, 40 miles, thus including less than 400 square miles. 
This it the tract in which the beautiful ^ft white wheat is grown; the 
land is a rich alluvium annually enriched by the overllow of the Ganges ; 
it is needless to say that no manure is required in this soil for the finest 
wheats, and that it is in this tract possible to grow as fine vyheat as any- 
where in India; unfortunately, it is in this very tract that the cultivators 
sow three or four and even more crops in the same field, and this is a 
fertile source of dirty grain, as when reaped separately they are very often 
pulled out by the roots (not cut), and this carries an unusual amount of 
dirt with the grain on to the threshing-floor, but it can be easily separated 
if the rayat chooses lo take the trouble. From what I can gather, about 
40 per cent, of the best wheat comes from this tract. l‘he next in import- 
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ance is the black clay soil extending from the eastern part of the Sasseram 
sub-division well into the Bhabooah sub-division, and extending from the 
Grand Trunk Road on the one side, and on the other to within 15 miles 
of the Ganges, say 25 miles by 20 miles = 500 square miles.' 

“ In this tract some of the finest wheat is grown, about 50 per cent, of 
the whole outturn of the district; the cultivators attempt to keep their 
seed pure white, but there is a tendency to revert to the red variety : the 
cultivators tell me that there is no market for red wheat, and that they 
endeavour to produce a pure white soft wheat without admixture of any 
kind, and sow it entirely by itself. Only a little linseed is sown round 
the margin of the field, and the whole rahi cultivation in some villages 
in this tract is confined to wheat and linseed, with small patches of barley 
and other crops for home consumption. The wheat from this tract, 
although very good, is not equal to the wheat grown on the alluvium lands, 
and sells for one to two seers less in the rupee. The third principal culti¬ 
vation of wheat is the koeries and others, amounting to about 5 per cent., 
who sow on dih lands (lands adjoining the village site), all over the 
district, one bigha or so at a time on rich dth land well manured and 
irrigated. This is probably as fine grain as could be produced in this 
district, and the only improvement that could be effected would be by 
sowing a better class of seed, which the koeries and others would be very 
glad to do; as it is, they carefully select their seed and endeavour to get 
rid of all bad grains before sowing. There is a fourth source of wheat, 
mis., the small patches of wheat sown in good soil at the foot of the hills 
or in the valleys or local alluvium along the banks of the smaller streams; 
this does not amount to more than 5 per cent, of the wheat grown in the 
district, and is very variable in quality, a large proportion being red 
wheat in the south of the district. With regard to the question of increas¬ 
ing the cultivation, the whole of the deara lands could be sown year after 
year with wheat without any loss in quality, for the land is annually 
renew'ed by a rich deposit, and therefore the produce of this tract could 
be enormously increased, and no doubt the time will come when the 
value of a well-bred wheat crop, free from earthy particles or any other 
kind of grain, will be as well known to the wealthy cultivator of the deara 
as to the British farmer. ’ 

“ Mr. Allen correctly remarks that the conditions of soil and climate 
most favourable for the production of the best wheat cannot be deter¬ 
mined off-hand. Experiments are being made under the supervision of 
agricultural officers at Dumraon and Arrah in Shahabad, Sripore in 
Sanin, in Wards' estates in Patna, in Bhagulpore, Monghyr, and else¬ 
where, in order to determine what species is best suited to the soil of these 
districts, what is the best method of cultivation, and by the application of 
what manures the largest outturn may be secured with the greatest 
economy. It will take some years before any of these questions can be 
positively answered. So far as our present knowledge extends, the soil 
and climate of Shahabad appear to be most favourable to the growth of 
the best grain, while Bhagulpore has the largest area under cultivation, 
but its grain is inferior in quality. Whether this inferiority is due to 
climatic and soil conditions it is not possible with our present limited 
knowledge to say for certain. Further experiment and observation will 
be made on this point. While the facts that red grain is so extensively 
grown, and that the white soft grain of Cawnpore has slightly deteriora¬ 
ted in Bhagulpore even in one year, appear a priori to indicate that the 
preference shown for red wheat by the cultivators of that division is not 
due to accident or ignorance, yet on the other hand the success which 
has attended the experimental cultivation of Buxar seed in Bhagulpore 
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and the results of the experiments made in the Patna. Division afford 
good grounds for the hope that much may be done in both the Patna and 
Bhagulpore Divisions towards increasing the yield, and in the former 
division especially, towards improving the quality of the grain. ” 

I'he method ol cultivation followed appears to be a fairly careful one. 
The following description by Mr. Basu of the system pursued in Lohar- 
daga may perhaps be taken as typical:— 

Soil. —“Wheat is found to do best on keu'dl or strong clayey soils, 
and sufficiently well on loams and alluvial deposits. On lighter soils the 
ear becomes weakly and shrivelled and the grains do not develop. 

Rotation. Thecrop is, as a rule,grown on bheetd lands, and occa¬ 
sionally on lands which support a clayey soil. On bheetd it may be 
grown on the same land for two or three successive seasons, after which it 
is found advisable to crop it with some leguminous crop for a year or 
two. On bdri land it usually follows maize or mdrud in the same year 
It is either grown as a single crop, or as a mixed crop with gram or 
lentils. The practice of sowing mixtures is not, however, so general as 
in Behar. Occasionally a wheat-field is fringed on the sides with linseed. 

Ploughing,Sowing, etc. —'‘Theland is openedby twoploughingsin 
Assdr^ if the raydt can spare any time for the work, and is thus kept free 
of weeds and exposed to rain and the sun. But most rayats are at this 
time too busy with paddy cultivation to bestow much thought and labour 
on their wheat-fields, which are consequently left fallow till the close of the 
rainy season. If the land has not been broken up in A's^dr (June-July), 
the first ploughings are given in the latter half of September. In either 
case they are continued at intervals of a week or so until the land 
reduced to a sufficiently fine tilth to receive the seed. When the soil has 
become sufficiently dry on exposure, the plough is closely followed by the 
hengd or harrow. The total number of ploughings varies usually from 8 
to 10. When the soil has been well pulverised and levelled by the last har- 
rowing, the seed is drilled in furrows by the tdrid or drilling plough. The 
tdrih goes round and round the field in gradually narrowing circles, and 
finishes at the centre. A plough breadth of land is allowed between two 
contiguous lines of seed. The quantity of seed-wheat spwn per bigha is 
a little variable, rich soil requiring less seed than comparatively poor ones. 
On the average, 36 seers of grain may suffice for sowing one acre of land. 
The season for sowing wheat extends over the whole of the month of 
KdrtiCi and the early part of Aughrdn. Dodb lands or those forming the 
beds of dhrds take longer time in drying and are the latest to be sown. 

“ After the seed has been drilled in, the crop requires no further treat¬ 
ment before it is harvested. Wheat-fields are neither manured nor weed¬ 
ed. Irrigation of wheat is also all but unknown in Palamau, and it is only 
here and there that a few rayats are fortunate enough to be able to com¬ 
mand the use of a village well for this purpose. ^ The people know fully 
well that by means of suitable manuring and irrigation, the outturn of 
wheat may be easily doubled, and the precarious nature of this as well as 
other rabi crops, ciepending as they cio entirely on the chances of rain¬ 
fall, safely guarded against. But unfortunateK^ both these measures are, 
under their presentVircumstances, quite beyond their means. 

Harvesting.— The wheat harvest commences in the latter part of 
Fdlgitn and extends over the whole of Cheyt, and in rare cases to the 
early days of Bysdk. The crop is cut when perfectly ripe and the straw 
has become quite dry and crisp. The crop is reaped by the sickle at 
about 6 inches above the grouna. It is maefe up into loads which are 
carried on the same day to the threshing floor. It is spread out on the 
floor for a day or two to get fully dried up, when it is threshed in the 
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same way as paddy. The bullocks, usually 14 in number, and tied breast 
to breast to two rows, are made to tread the mass for two or more days 
in succession until the straw which has become crisp and friable by 
thorough exposure and dryage is reduced into small bits, rather soft to 
the touch, not unlike the condition of chopped straw. The straw thus 
reduced is known as bhusd and is deemed an excellent food for cattle. 

“ The grain is subsequently winnowed with the basket in the same way 
as paddy. 

Storing. —“There are four different ways of storing wheat, and in 
fact, all other valuable grains. These are— 

“ (i) In mords (or spherical baskets made of loose straw, bound round 
with straw, and chop ov bark ropes), as in Chutid N^pur 
Proper. Storing grain in the mord is considered the best safe¬ 
guard against weevils. 

“(2) In delis or bamboo baskets. Although the top and the inside 
of the basket is plastered over with a mixture of cowdung and 
mud, grains are found to be liable to ravage by weevils and 
white-ants. 

“(3) In pits ovkoihtSy as is the common practice all over Behar and 
the North-Western Provinces.*’ 
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Yield and Cost of Cultivation. —The outturn estimated by the 
Agricultural Department on an average area of 1,179,500 acres for the five 
yearsending 1888-89, is 346,000tons, or 96,88,000 maunds. This amounts 
to an average acreage yield of a little over 8 maunds. This figure is 
slightly below the amount estimated by Mr. Basu, who writes:—“The 
yield of wheat averages, in Paldmau, about 10 kachhd maunds per local 
bigka, or about 9 maunds per acre, valued in ordinary times at R2 to 
R2-4 per maund. On good clay soils the cultivation of wheat is fpund to 
be very remunerative, as the following calculations of its cost and outturn 
will clearly show. For the purposes of these calculations, the local stand¬ 
ards of land and grain measure have been taken for the sake of conve¬ 
nience; and the wages of a labourer reckoned at the rate of 6 pice per diem, 
and the hire of a pair of oxen at the same rate as the wages of One 
labourer, 

** Cost of Cultivation of Wheat per local bigha. 

S a, p, 

“ Eight plough!ngs with harrowings (three ploughs can plough 
one local bigha in i day : 24 ploughs =24 men and 24 pairs of 
bullocks, at 6 pice each) . . . . • • ,480 

“Seed-grain one local maund=27 seers {pdkha) at Ri-8 . .180 

“ Reaping corn and carrying it to threshing floor (10 men at 6 

pice each) , . , . * • • • . . o 15 o 

** Threshing and cleaning grain (four men and seven pairs of 
oxen for two days=»ii men for two days at 6 pice per diem) • 106 

“ Rent of I bigka . . « • • • • • .200 

Total Cost . 9 is 6 
Produce 10 maunds (local) at Ri-8 . . . • • • 15 o o 

The above figures reduced to standard measures show J— 

Cost of cultivation per acre.13 4 8 

Produce 9 maunds per acre at R2-3-6 per maund . . . 20 o o 


“ On the batw&rd system of dividing the produce between landlord and 
rayafy the outlay of the latter would be R9-15-6 minus the cost of reaping 
(Ioannas), threshing (R1-0-6) and rent (R2), that is, equal to R6. His 
income of grain would be R7-8 minus ^th of it, being the paiwdrfs share, 
that is R6-I4.^’ 
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Crop Experiments. —Numerous careful experiments have been per¬ 
formed of late years with a view to exactly ascertaining the outturn, and 
estimating the effect of manure on yield and quality. The results of ex¬ 
periments made by Mr. Allen on the experimental farm of the Maharajah 
of Dumraon in the Patna Division are of special interest, and are described 
by that officer thus ;—“The grain from each of the fourteen plots was 
weighed in my presence, so the results given below may be considered as 
absolutely correct. 

The first table shows the numbers and treatment of each plot:— 


CULTIVATION 
in 

Bengal. 

Crop 
Experiments, 

763 


Number. 

Kind of wheat. 

Treatment. 

Remarks. 

5A 

Local 

Deep ploughed 

Shallow ’ 

\ With this wheat was sown a 

sB 

Do. . ^ . 

j small amount of gram. 

The well was old and the water 
probably rich in nitrates. 

loA 

Dumraon prize. 

Irrigated it from well . 

loB 

Ditto . 

Ditto from canal . 

Worst soil on the farm. 

iiA 

Mozaffernagur. 

Green soiled with hemp. 

> These two plots were half a 
) bigha each. 

iiB 

Ditto . 

Unmaniired . 

12A 

Ditto . 

Manured with ashes 

12B 

Ditto . • 

Ditto ashes and 
saltpetre. 


12C 

Local , 

Ditto cowdung. 

Good white wheat. 

12D 

Do. 

Unmanured . 

Ditto. 

12E 

Buxar 

Manured with saltpetre. 


12F 

Ditto 

Unmanured. 


13A 

Mozaffernagar 

Ditto. 

Good red wheat. 

13B 

Local 

Ditto • . . 


The plots were arranged so as to make the comparison as fair as 
possible. Careful accounts were kept of the expenditure on each plot. 
Each plot (except iiA and iiB) measured exactly 1,600 square yards, or 
a standard higha. The following table gives the results of each plot 


I 

2 

3 

Number of plot. 

Grain per acre. 

Straw per acre. 




Mds. s. 

c. 

Mds. s. 

c. 

5A 



16 7 

0 

25 29 

0 

5B 



13 3 * 

0 

22 8 

0 

loA 



14 3 

0 

16 38 

0 

loB 



8 38 

0 

11 13 

0 

iiA 



27 6 

0 

36 38 

0 

iiB 



J 5 22 

0 

22 2 

0 

12A 



20 4 

0 

22 8 

0 

12B 



23 11 

0 

25 <5 

0 

12C 



!8 19 

0 

23 17 

0 

12D 



13 28 

0 

16 35 

.9 

12E 



27 10 

0 

62 3' 

0 

12F 



14 5 

0 

17 12 

0 

13A 



15 13 

0 

X2 33 

0 

13B 



12 27 

0 

18 4 

0 


The outturn in straw can only be taken as approximately correct 
owing to the native method of winnowing; but every care was taken 
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to have the weight of straw ascertained with as much accuracy as possi¬ 
ble The following points are noteworthy :— 

Plots 5A and 5B show the advantage of deep ploughing. Besides 
the wheat, the former plot gave 39 and the latter 25 maunds of gram. 
Plots loA and 10B apparently show that well-water is far superior to 
canal; but the result of this experiment is misleading. In the first place 
the well-water was unusually good, as it was full of organic matter, e.g., 
old leaves, etc., and then the soil on i.>B plot is about the worst on the 
farm. It would be fairer to compare loA with 12D, the plot sown with 
good white local wheat which was also canal-irrigated. Here the advan¬ 
tage due to the well is reduced to 15 seers of grain per acre, while the out¬ 
turn of straw is practically the same in both cases. The outturn from iiA 
is remarkably good, nearly equalling that from 12E, the best plot on the 
farm. The hemp was well ploughed in, and must have decomposed 
thoroughly in order to give so large a yield. The advantage of green 
soiling in this case amounts to nearly 12 maunds of grain and over 14 
maunds of siraw to the acre, which of course more than covers in the first 
year the cost of the treatment whose benefits will continue for at least three 
or four more croppings. 

“ Of the remaining plots the following points may be noted There 
are four unmanured plots, vis., 12D, 12F, 13A, and 13B. These four plots 
were sown re^ectively with local white, Buxar, Mozaffernagar, and local 
red wheat. Taking grain alone, the crops come in the following order :— 
(i) Mozaffernagar, (2) Buxar, (3) white, (4) red; but if we consider the 
straw only, the order is (i) red, (2) Buxar, (3) white, and (4) Mozafferna¬ 
gar. The average outturn in grain from the unmanured plots may be 
taken as approximately equal to about 14 maunds to the acre. At Arrah 
the average was about io| maunds, but the land here is in a good season 
more suited for wheat than the lighter soil of the Arrah plots. Taking 14 
maunds as the average, and disregarding for the present the difference 
due to the kind of grain used, we may note that the advantage per acre 
due to the use of ashes alone comes to 6 maunds, to the use of ashes 
. and saltpetre 9 maunds, to cowdung only 4 maunds, and to salt¬ 
petre alone over 13 maunds. In fact the outturn here is nearly doubled. 

I consider the yield from ashes and saltpetre on 12B, which should have 
given the best result, as abnormally low. On the other hand, the outturn 
from 12E is simply astounding: 27^ maunds of grain, 'which I found 
equal to 34i bi^shtds to the acre, 'would be considered^ a •very good crop on 
good soil in a good year in England, but here in India it is, 1 believe, 
precedented. The outturn of straw, over 60 maunds to the acre, or say 2} 
tons, is also very high, for it more than doubles the weight of grain, which 
is not usual w'ith a good crop. As I saw and examined the grain weighed, 
there can be no doubt of the accuracy of the figures given above. 

1 also took the weight of the different kinds of grains per bushel, which 
reached in some cases over 66lb. In appearance the Mozaffernagar grain 
looked best, and I have carefully set apart the grain from the beardless 
ears in the hope of growing in time a beardless variety of wheat.’^ 

Mr. Finucane commenting on this passage writes;— “Mr. Hosseln 
also made similar experiments with saltpetre as a manure in Bhagulpore, 
the results of which were not so satisfactory. They, however, also show 
that saltpetre applied at the rate of one and a half to two maunds per 
acre will give an increase of yield which more than pays the cost of the 
manure. Applied in excess of that quantity, saltpetre as a manure did not 
pay. Mr. Allen applied crude saltpetre at the rate of li maunds per acre, 
mixed with an equal weight of dry earth. The price of the crude salt¬ 
petre in the Patna bazdr was R3 per maund, or R4-8 per acre. The increas- 
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ed yield, due to the application of the manure, is 13 maunds, valued at R30, 
thus showing a profit of R25-8 per acre. One year’s experiments, it is 
true, prove nothing; but the results, so far as they go, are very encourag¬ 
ing, the outturn of Buxar wheat on a plot manured with crude saltpetre 
being, it will be observed, 34I bushels per acre, which would be considered 
a very good crop on good soil in England. It may be here remarked that 
saltpetre is a forcing manure, and the continued application of it may 
leaci to exhaustion of the soil; but, as Mr, Allen thinks, the exhausting 
effect will not be apparent for many years, and may be counteracted by 
green soiling once in five years. He accordingly advises the application 
of saltpetre as a top-dressing when the crop is a few inches high, followed 
by irrigation. Next to saltpetre, the best results were obtained from green 
soiling with hemp. 

“ As to the effect of different soils in changing the colour of the grain, 
there appears to be no doubt that wheat brought from a distance will, 
under the influence of soil and climate, gradually change its character. 
,The Committee of the Wheat and Trade Association report that the white 
Cawnpore wheat supplied to the Committee and introduced by Mr. 
Hossein into the Bhagulpore Division deteriorated in colour, and this 
result is in accordance with the general opinion of the cultivators in the 
wheat-producirig tracts. In connection with this point the Sub-divisional 
Officer of Barh reported in 1884 that the cultivators of that sub-division 
understood the superior value of white soft wheat, but it will only grow on 
certain soils, and if sown on the soil known as teliya kewal will, they alleged, 
turn to red. Dr. King, Superintendent of the Botanical Gardens, explained 
the fact, supposing the cultivators* opinion to be well-founded, by the 
theory that teliya kewal is more suitable for red than for white wheat, 
that the few seeds of the red sort that were mixed with the seed grain or 
remained in the field probably throve better than the white, and thus pro¬ 
duced a larger proportion of seed. This process probably went on for a 
few years, when the major part of the crop became red, and the belief thus 
arose that the soil caused the white wheat to change to red, Mr. Mac- 
pherson, in reporting on the point, after enquiry in Nasrigunge, expresses 
the opinion that the degeneration of white wheat into red on ccr\ain soils 
is so universal that Dr. King’s explanation will.not suffice. Whatever 
the explanation may be, there can be no doubt of the fact that the white 
doodhya wheat which grows well on haUundar degenerates w'hen grown 
continuously in kevml (stiff clay) soil. Experiment will be made in order 
to ascertain under what conditions the degeneration occurs, and how far it 
can be obviated by importation from time to time of fresh seed. *’ 

The results of crop experiments in other Provinces have been briefly 
noticed, but a very large literature on the subject exists, which it has 
been impossible, from want of space, to enter fully into. It may, however, 
be stated that the remarkable effect of nitre in increasing the outturn, 
above described, has been marked in nearly all cases in which it has been 
employed, in all sorts of soils. 
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HYDERABAD, MYSORE, KASHMIR. 

In all these Native States wheat is an important crop, but it is impossi¬ 
ble to deal with them in detail. Few accurate particulars are on record 
regarding them, and we can do little more than give an account of the 
areas and outturn estimated in the agricultural statistics of the Govern¬ 
ment of Indi.a. The averages during the four years ending 1887-88 and 
that for 1888 89 may be most conveniently represented in tabular form. 
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The figures are taken from the final report of the Revenue and Agricul¬ 
tural Department on the wheat crop of 1888-89:— ^ 


Native State. 

1884-85 to 1887-88. 

1888*89. 

Area. 

Outturn. 

Area. 

Outturn. 

Hyderabad .... 
My^re . * . 

Kashmir .... 

Acres. 

1,111,000 
14,000 
500,000 

Tons. 

87,000 

1,700 

133,000 

Acres. 

• 1,111,000 
4,282 
500,000 

Tons. 

87,000 

1,700 

133*000 


ASSAM AND BURMA. 

As already stated, the wheat crop in these provinces is at present of 
very little importance, though there is every probability that the area in 
Upper Burma, the climate and soil of many parts of which are admirably 
adapted to the growth of wheat, may undergo considerable expansion. 

CHEMISTRY OF WHEAT. 

The composition of wheat-grain varies considerably, but this 
tion is confined almost entirely to the relative proportions of starch and 
of nitrogenous matters, although the mineral and other minor consti¬ 
tuents are not quite fixed in amount. The starch may vary from n^rly 70 
to less than 61 per cent., while the nitrogenous matter may be found to the 
extent of anything between 10 and 16 to 17 per cent. Of the minor con¬ 
stituents, the- ash may be increased in proportion to a small degree by a 
wet season, a thin-skinned, well-developed sample contains less fibre, and 
a plump dark-coloured grain has a larger proportion of oil or fat. 

All Indian wheats are characterised by dryness, containing at least 2 
percent, less moisture than average English wheat, and are further remark¬ 
able for a high percentage of albumenoids. Church states that he has 
never yet met with an Indian wheat which contained less than 10 j^r c^nt. 
of albumenoids; while a large number of samples of first-Tate English, 
Canadian, and Australian samples give numbers between 8 and 9. Accord¬ 
ing to the same authority the average percentage of albumenoids us Indian 
wheat is about 13*5, but some areas low as 10*3, and some as high as 167. 
Albumenoids are much more abundant in h^d than in soft wheats, while 
^ft opaque grain? are richer in starch. This h^ been clearly shown by 
McDougall’s analyses of the starch and gluten in the various Indian forms 
(see p. loi) which, though scientiHcally inaccurate as a guide to the exact 
imoJnt of nitrogen, .is^of value as shewing the comparative variation. 
Differences in the chemical composition of wh^t-^rain are said to be found 
not only in various cultivated races, but in the same sort when cult - 
vated under different conditions of climate or season. Even- in a single 
grain such variations may exist. Forbes Watson and other writers have 
frequently noticed the fact that the gram of many varieties is partly horny 
and translucent, partly soft and opaque, in which case its composition cor¬ 
responds with its mixed appearance. Church affirms that variations in 
£he*^percentage of albumenoids may frequently be observed even in the 
grains from a single ear, analysis showing sometimes 3 or 4 percent, more 

albumenoids in'certain of such grains than in others. _ 

According to the same authority, who has had the opportunity of care¬ 
fully analysing many samples, the average compositionof Indian wheat 
is, in 100 parts,—water, 12-5; albumenoids, 13-5; starch, 68-4; oil, i 2 j 
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fibre, 27; ash, 17. The “ starch ” in reality comprises about 2 per cent. 

of the sugar or sugars found in many cereals, but this fact may be re¬ 
garded as not appreciably affecting its food value. ^ The ash, though not 
large in amount, is of great value as a source of mineral nutrients, when 
the grain is a staple article of dietary, containing as it does some 30 per 
cent, of p'ltash and 45 per cent, of phosphoric acid. 

“ The various mill products obtained in grinding wheat diiier much 
from each other and from the original grain, in several important particu¬ 
lars. For instance, the following figures were obtained in a series of ana- 
ly.sis which I made of an entire series of such mill products : 


CHEMISTRY. 


Whole wheat 
Flour (white) 
Flour (seconds) 
Bran • 

Sharps (fine) 


Per cent. 
Nitrogen. 
1*692 
1*621 

1- 967 

2 - 143 
2*608 


Per cent. 
Oil. 
2*02 
1*4 
1.82 
2*75 
3*50 


** These products represent but four out of a total of twelve, but they 
suffice to show how large a proportion of nitrogenous matter and of oil are 
rejected when fine flour is the sole product reserved for human food. It 
must not, however, be assumed that all the nitrogen, say, in fine sharps, is 
albumenoid; in fact, these fine sharps did not contain more than 134 per 
cent, of albumenoids, though 2*608 of nitrogen corresponds to 16J per cent.; 
even the fine whiter or flour contained a little nitrogen in non-albumenoid 
forms” {Churcht Food-Grains of India, 95). 

USES OF WHEAT. 

Food & Fodder.—The methods of employing wheat for human food 
in India vary somewhat, but the following may be accepted as the most 
important. From the grain three chief kinds of flour are made, namely, 
suji, maida, and atta. The first is a granular meal obtained by moisten¬ 
ing the grain overnight, then grinding it. The fine flour passes through 
a coarse sieve, leaving the suji and bran above^ The latter is got rid of by 
winnowing, and the round, granular meal or suji, composed of the harder 
pieces of the grain, remains. This preparation is in reality a sort of simo- 
Una, and is most easily produced from the hard wheats which contain a 
larger percentage of gluten. It is highly appreciated by all classes, but is 
expensive, and consequently only within the reach of the well-tq do. It is 
also employed in making confectionery, or in place of oatmeal in making 
a kind of porridge. The hard white wheats from which the best sujt is 
made, are, as already stated, admirably suited for the manufacture of mac- 
caroni. from their high percentage of gluten, and are exported to a consider¬ 
able extent for this purpose to Southern Europe. ^ Matda and ^ 

prepared from the flour obtained in making by 
passing it through a finer sieve, the finer floim which pMses through 
being known as maida, and the coarser as aita. They j* ' • ’ Ueirnr 

rally^prepared without moistening and separating the 
at onL ground into maida and atta. Maxda o. 

suji, 2. luxury of the richer classes; o^ 

wheat is consumed by the people, it is generally cooked in the form of 

flat cakes Tunleavened bread, resembling a girdle scon and known as 

chahatti which constitute one of the chief articles of diet in many parts ol 
Indta especially amongst the Muhammadan population. Chapattis ^e 
eUen ’with dal 'ghi, or any other relish. They are very simply prepared, 
namely by knefding the flour with water, passing the dough with the hands 
into a^’at^cake, and baking it over a fire on an iron plate, or on a hot 
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earthen platter. Fried with ght and sugar, and seasoned with various 
condiments or spices, they form the chief substitute for bread amongst the 
well-to-do. In certain localities the atta employed is in reality produced 
not from pure wheat, but from the common mixed crops of wheat-barlev 
or wheat-gram. ^ 

In the larger towns ordinary bread, prepared and leavened after 
the European manner, is said to be rapidly gaining!favour with certain 
classes of the population; but, with this exc ption, fermented bread is little 
known in India. The qualities of the different Indian wheats as food¬ 
stuffs, and their adaptability to the requirements of bakers and millers 
in Europe, have been already discussed isee p. loi). 

Wheaten straw, cut up as bl usi, is largely employed as a fodder for 
cattle, sheep, and horses, either alone or mixed with barley-straw and the 
haums of pulses. In the Panjdb and other parts of Northern India the 
young leaves are frequently cut for fodder, or sheep, and occasionally 
even cattle, are allowed to browse the young crop. Experiments 
have been made on Government Farms with wheat as a forage crop, but 
though much esteemed for this purpose in Japan, and later in Australia, 
the results in India have not been encouraging. 

Medicine.—Wheaten flour, starch, and bread-crumb are officinal 
preparations largely employed for many purposes. The flour is esteemed 
as an external application in erysipelas, burns, scalds, and various itching 
or burning eruptions. ^ A mixture of flour and water is used as an anti¬ 
dote in cases of poisoning by salts of mercury, copper, zinc, silver and tin, 
and iodine. Bran, though not officinal, is sometimes used in the form* 
of a decoction or infusion, as an emmolient bath, and also internally as a 
demulcent. Bran poultices are useful for many purposes, and bran bread 
is slightly laxative and may be used with advantage in certain dyspeptic 
conditions, and, owing to its freedom from starch, in diabetes. Starch 
prepared from wheaten flour is employed for sprinkling over inflamed sur¬ 
faces, to absorb acid secretions and prevent excoriation. Mucilage of 
starch is valued in pharmacy for many purposes, and medicinally as a 
demulcent. In surgery it is occasionally employed for stiffening ban Jacres 
etc. Bread-crumb is useful for giving bulk to pills, and for mal?ng 
poultices. ® 

Uses in the Arts.— The well known properties of starch and muci¬ 
lage of starch, and the value they possess in the arts, require no comment 
in such a work as the present. Wheaten starch is too expensive to be 
much employed for similar purposes by the natives of India, and is gene¬ 
rally replaced by mucilage made from rice. 

{G. Watt) 

TRADE IN INDIAN WHEAT. 


It might almost be said that no branch of Indian Commerce has 
attracted so much attention in Europeas that of Wheat. In point of value 
however, to the people of India, the foreign traffic in that cereal is of com¬ 
paratively little importance. To a very large extent Indian wheat is re¬ 
quired to supplement deficiencies in the European supply, so that the trade 
is liable to the most violent fluctuations. It has been estimated ihat the 
annual average exports up to 1890-91 would not have fed above li millions 
of people, and that that quantity was but about 10 per cent, of the total 
wheat crop. Worked out from a yield of 7 maunds an acre the surveyed 

acres of India would (in 1890.91) have yielded 5.046,990 tons (Ccr,f. with 
p. 94 ) The unsurveyed regions have been estimated to furnish li million 
tons. The foreign exports for the year named were 716,024 tons so that 
the Indian consumption may be said to have been little under 6 million 
tons. These general statements exhibit, therefore, the position and re- 
lative value of the foreign and internal traffic in wheat. 
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Hotly contested opinions and theories, and even flagrant misstatements, 
have been thrust, however, on the public for serious consideration, as if the 
foreign export of wheat from India involved national and even inter¬ 
national obligations. The Kuropean supply of wheat, the markets where 
the chief transactions are made, and the agencies employed in the trade, 
had been gradually matured. India, up to a certain year, played no part 
in the time-honoured calculations of the European merchants, and her 
ap^)earance in the corn-markets seems by many lo have been viewed as in¬ 
troducing not only new disturbing elements, but as bringing with her new 
competitors. The vast area of India rose as a dream of future trouble—a 
potentiality of danger. The delusion that rice was the staple food of 
India, ana, therefore, her chief agricultural crop, seems never to have been 
more rudely dispelled than by the emphatically demonstrated fact that, 
she not only grew wheat but was prepared to contest the foreign supply 
of Europe in that grain. The naturaKrestrictions imposed on the future 
expansion of the trade by the climate and facilities of transp Tt, and by 
the prejudices and interests of the cultivators, appear to have escaped the 
consideration of certain sections of the wheat interests. The teeuimg popu¬ 
lation of India could grow and export wheat, and that, too, of a quality that 
must meet many demands. And what was even more perplexing, the grain 
could be actually landed at a price below that of the wheats then in the 
market. Why this trade should have had no existence prior to the open¬ 
ing of the Suez Canal, and why it had in little more than ten years from 
that date assumed commercial importance, were questions that for many 
years escaped consideration. Indeed, it might almost be said that a large 
proportion of those most interested in the wheat trade barred India from 
their careful epnsideration, until ihe traffic had ac( identally or purposely 
drifted into a peculiar groove, from which it has since vainly struggled to 
escape. 

Adulteration (Refraction) and Sale on Standard of Fair Average 
Quality (/. a. q.) —But the nistory of the past expansion of the traffic, such 
as it is, differs in no material respect from the records of the e.irly transac¬ 
tions with America. About thirty years ago American wheat came to 
England with as much as lo per cent, of prairie oats, rye, and other im¬ 
purities. It was sold on a standard of fair average cjuality,’' based on 
shipments, and it naturally therefore soon becarne of interest to certain 
shippers to establish as low a “fair average ’’ as possible. The majority 
of the consignments fetched in consequence an unjustly low price. But the 
American producers, backed by a vigorous Board of Trade, soon saw 
the necessity of reform, and that they effected by producing a cleaner 
article and by establishing their own “fair averages” on dhe other 
side of the Atlantic in “the graded system” which has ever since 
prevailed. Ameiica thus became able to dictate her terms so to speak 
instead of being dependent on the purchasers for the valuation of her 
produce. At the present moment a similar reform is earnestly being 
initiated by the Rus>ian Government. A series of questions, very similar 
to those issued to the millers of Great Britain by the India Office, has been 
addressed to the corn merchants of the world, the purport of which may 
be said to be that if a system of grading Russian wheat be desired, the 
Government of that country would be prepared to carry such into force. 
India alone, there'bre, may be said to have her markets regulated by 
the buyers on an arbitrary standard of “fair average quality,” estab¬ 
lished by themselves, and of so variable a character that it is of no 
value to'the millers in their dealings with the importers It would not he , 
impossib e, for example for a large shipper, by flooding the markets with j 
inferior wheat (for a time at least), lo establish the standard that 1 
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suited his own purposes. Into this aspect of the Indian wheat trade iiiust 
undoubtedly be placed the much talked of system of “refraction/* by which 
a fixed percentage of adulteration has, it might be said, been legalised. 
The defects and imperfections of the Indian wheat were accordingly hailed 
as subjects of infinitely more pressing moment than the possibilities of future 
expansion and improvement. It was widely^ proclaimed that tl]e crude ap¬ 
pliances of the Natives of necessity resulted in a dirtjr article, and that their 
practice of growing mixed crops occasioned unavoidably the presence of 
other and injurious grains among the wheat. These defects, it was urged, 
necessitated protective regulations. But it was not contemplated (or, if it 
had been, the result has frustrated the good intention) to establish 
inducements that would ultimately remove these defects. An arbi¬ 
trary rate of “ refraction ” was fixed above which deductions could be 
made from contracts, but below which should be the shippers’ gain. That 
being so, was improvement possible? Certainly not, and therefore the cul¬ 
tivator or the local small buyer soon realized that it was to his interest to 
see that his wheat was directly adulterated to the prescribed rate. With¬ 
out, for the moment, attempting to deal with the question as to whether 
any other svstem might have been designed that would have tended to¬ 
wards improvement, it may, without fear of contradiction, be affirmed that 
the dictates of the shippers, or whoever fixed the refraction, called into 
existence in India direct adulteration. That the Natives can and do pro¬ 
duce, when they so desire, a good quality of fairly clean wheat, no one 
will deny who is familiar with India or who has perused the extensive 
official correspondence that exists on this subject. Nothing more is paid 
for clean wheat than for wheat adulterated to the established standard. 
Two new industries, therefore, took their birth, namelv,(i) organized adulter¬ 
ation (for which certain muds and grains were found more serviceable than 
others), and (2) that of cleaning the wheat. A premium has, in other words, 
been paid to the larger and more prosperous millers who can afford to 
erect cle-aniner machinery against the smaller millers who have had (and 
at the present moment have still) to either purchase Indian wheat specially 
cleaned or be debarred from participation in the new traffic in Indian 
wheat. Mr. Samuel Smith, of the Victoria Corn Mills, Sheffield, states, 
for example, that not more than one in twenty millers are in a position to 
be able to clean Indian wheat. 

That this state of affairs is not desired by the trade, as a whole, needs 
no further refutation than the replies furnished by the millers of Great 
Britain to the series of questions issued by the authorities of the India 
Office. One of those questions was-r“ Would you use larger quantities 
if free from admixture and impurity The answer sent by the vast 
majority was emphatically that they would. To whose interest is it, there¬ 
fore, that the cultivators or, small traders are compelled to adulterate, or 
rather that those of them whomightfind it to their interest to consign clean 
wheat, are practically prohibited from so doing ? To whose interest is it, 
still further, that the millers of England are debarred from obtaining the 
full amount of Indian wheat that they desireP Mr. S. Smith says that 
among other reasons the English millers’ objections to buy Indian wheat, 
on terms of /. a. q., with a dirt clause of 5 per cent., are that the average 
sample which is to test the quality of delivery is a monthly preparation 
by the London Corn Trade Association over which the miller has no 
say. That the average sample varies considerably and thus affords no 
criterion to the millers what to expect in succeeding months. That in 
the case of arbitration the members of the London Corn Trade Associa¬ 
tion are the sole arbitrators. Further, that during arbitration the mdler 
(however distant he may reside) has to attend the court at the port where 
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the wheat was purchased. Also, that it is impossible to readily ascertain 
that not more than 5 per cent, dirt has been mixed with the wheat, etc., 
etc. As matters stand, the profits of the cultivator are, therefore, r^tncted, 
and a possible extensive wheat production is rendered impossible, very 
largely through the grain having to bear the enhanced railway charges 
and shipping freights on the percentage of dirt with which the wheat has 
to be adulterated before it is acceptable to the parties who have estab¬ 
lished and who maintain a fixed rate of refraction. All these additional 
charges the English consumer of Indian wheat has to pay, as also those 
occasioned through the process of cleaning. But it has been urged that 
in the present phase of the Indian wheat trade, there exist nunierous 
difficulties that preclude the establishment of the graded system. With¬ 
out admitting this argument as well founded, it maybe repeated 
wholesome and much needed reform might in that case be effected by 
the establishment of the fair average quality if. a, q.) ow receipts not 
shipments. Arbitration is by no means saved by the existing system, and, 
indeed, it would not be materially increased were all sales to be made on 
individual samples instead of averages. , , • 1 x/r-n 

The Council of the National Association of British and Irish Millers 
point out, however, the difficulty of purchase on actual samples of arrivals 

as follows;— • . , , 

It has been argued that millers need not buy on the form of contract issued by the 
Corn Trade Association, but can purchase on sample on arrival; but, as a rule, 
millers purchase Indian wheat for forward shipment in order to cover the sales of Hour 
made for forward delivery, and are compelled to use the form of contract or not buy 
in this way at all. 1 he Indian wheat coming by the Cape is very much purchjL«;ed for 
its convenience as “cover,” and if the millers so buying are not able to clean it, they 
have to sell on arrival. It is, therefore, of gi eat importance that the contract form 
should be altered, and the proportion of dirt allowed yery much reduced. 

It would thus seem essential to the future prosperity of the trade, that, 
however.effected, sales be made in such a way as to allow of a more direct 
reward for quality and purity. Such a position is the only natural incen¬ 
tive to reform and progression, for, by present arrangements, dishonesty is 
more likely to triumph than honesty. If, therefore, it be the case that any 
party of traders be benefited by the present system, they are so at the direct 
loss of the country. It would thus seem that the Government might almost 
step in and impose such restrictions as would enforce reform on the cultiva¬ 
tor, if the fault lies at his door, but absolutely prohibit the traffic where it 
fosters individual gain at the expense of the community at large. This is, 
however, a different problem to the spasmodic prohibition of the trade 
when, through scarcity, the prices of iood-stuffs have been raised. The one 
would be the adjustment of trade so as to remove injurious tendencies, the 
other interference with free action within constitutional limits. Sir E. O. 
Buck has very properly pointed out that the existence of a large wheat 
trade is essentially a preventative measure against famine. Were 
food crops to be substituted for wheat, the country would be deprived of a 
store of food which restricts famine tendencies by becoming available 
when the price of the inferior grains rises to the level of w'heat. It then 
becomes more profitable for the cultivator to sell his wheat for local use 
than to export it. A further rise in the price of food is thereby prevented. 

Present Position and Character of the Trade -1 he wheat that is 
usually exported is essentially grown for the foreign market, and is, 
therefore, more than a surplus over local requirements. With the great 
majority of the wheat-growers that cereal is only to a very slight degree 
an article of food. It is produced purely and simply for a prescribed 
market and mainly as the rent-paying crop. The prosperity of the Ameri¬ 
can wheat traffic, since the establishment of the graded system, affords 
abundant proof of the advantages of regulations that very largely fix the 
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standards of sale in the country of production. It has been contended by 
some writers, however, that the improved facilities of transport and the 
cheapening of the rates, sufficiently account for that prosperity and for the 
hold America has been able to take on the European markets. These im¬ 
provements, it has been even argued, are the sole cause of the fail in the price 
of wheat that has occurred within the past ten vears or so. But surely the 
carrying agencies work for their own gain, with as keen an eye to that 
object, as in any other branch of human enterprise, and it is contrary to all 
experience to suppose that reductions would have been effected and 
facilities extended if the necessity for these had not been felt. America had 
to contend inch by inch for her present supremacy, and not the least im¬ 
portant advance was the security of transactions attained by the graded 
system. In India, reductions in transit and freight charges have been made 
on a scale quite as great comparatively as in America, but in spite of these, 
the Indian trade has not advanced relatively to the same extent. The cause 
of this, as would seem, must be sought for in the defective system of an/, a 
q standard and in the clause that provides for, instead of prohibiting, adulter- 
ation. But there are writers on this subject who think the American carryinff 
agencies have reduced their charges to the point where the traffic possesses 
little attract’on. It is in fact contended that the carrying power of the world 
IS in excess of its requirements, and that, with the increasing population of 
America and a protective legislation that fosters home industries, the time 
IS rapidly approaching when less wheat will be available for export to 
Europe. Indeed, it has even been predicted that within a very few years the 
American export is likely to be entirely stopped. Any such revolution would 
of necessity bring India into the field as a very necessity in the European 
sujyly of wheat. But without entertaining such extreme views, it may be 
said India is even now a factor of no mean importance, as may be seen by the 
fact that the exports of wheat in 1891-92 were more than double those of 
1890-91. In spite of all disadvantages and adventitious charges, Indian 
wheat has for some years continued to undersell the produce of the old and 
established snppli^, and is gradually assuming a recognised position in the 
gram markets of Europe. The outcry has, accordingly, in certain quarters, 
been raised against the objections to this new traffic, Philanthropy, that 
much abused ally of a ^ weak cause, has been called to the rescue The 
natural food and surplus stocks of the people, we have been told, were- 
being drained away from them. For greed jof the means' to satisfy 
exotic desires of modern civilization, the people were being induced to 
part with their ordinary food, and were, in consequence, taking to the use 
of inferior and unwholesome gpins. These and such like wildly exag. 
gerated statements have been seriously advanced as ascertained facts—and 
persons w'ho might have’ been better informed. Such absur¬ 
dities do not, therefore, call for a scrutiny of the village granaries, since they 
can be abundantly refuted without treading on the susceptibilities of the 
people, or awakening their fears of fresh taxation. The trade .in wheat 
though up to the present moment it might almost be said to have rested 
on an insecure and unsatisfactory basis, similar to the position Indian tea 
occupied a few years ago, does not stand alone as a branch of Indian 
commerce that manifests an expanding supply to foreign markets. The 
total exports from India were in 1866-67 valued at £44,201,407 (nominal 
‘hfy food at £64,607,020>and^.;^^j889 90 a! 
£105,238.800. The total trade of India (imports and exports) had, in fact, 
manifested an average expansion of very nearly 5 per cent for each • 
year during the ten years ending 1889-90. The wrker chooses to deaf for 
the present with those years, because within that period wheat rose steadily 
to a very high Icvehand then slowly declined. It has wilhinIhe past Z 
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years manifested a most remarkable revival, and the traffic during the cur¬ 
rent year will very probably exceed even that of 1891-92. During 1880-87 
the exports of wheat came to £8,625,863 (nominal sterling) and in 1890-91 
they had declined by about £2,000,000, though in 1891-92 they had reach¬ 
ed their highest recorded limit,£14,382,244 (nominal sterling). Bui 

this record of prosperity does not stand by itself. In 1850 the exports of 
cotton were valued at £3,4.74,789, and ten years later at £7»342 ji 68, but 
in 1863 they suddenly rose to £35,864,795 and in the following year to 
£37,573,637. No obscure theory is necessary to account for this. The 
demand created by the American war was placed in touch with India’s 
possibilities. With restoration of peace India's greatest agricultural com¬ 
petitor resumed a large portion of her former trade, and the exports of 
cotton r^idly sank to their present level of 13 to 15 millions nominal ste’ling 
value. These figures would show that a large percentage of the grain- 
producing area was possibly thrown under cotton, and that when the trade 
declined the new cultivators were in all probability ruined. But this was not 
the case; their energies were simply directed to the new channels of which 
the expanding foreign commerce of India gave them an extensive choice. 
But other and equally striking examples may be given. An export 
trade in oil-seeds had practically no existence thirty years ago. In 1867 
it had run up to £1,853,000, and in 1889-90 it stood at £ 10 , 6 ^ 27 , 553 * The 
export of rice was valued in 1867 at £3,647,007, in 1891-92 at £i3«385i970 
The export of raw jute was returned in 1828 at £62, in 1867 at £1,600,554, 
and in 1890-91 at £8,639,900. But it is perhaps needless to multiply ex¬ 
amples of the corresponding expansion of the articles of India's foreign 
export trade with that of wneat. If, therefore, the people are being de¬ 
prived of their wheat they do not seem to find it necessary to curtail their 
cultivation of cotton, oil-seeds, sugar-cane, millets, rice, pulses and the 
hundred and one crops that are exposed to them for selection. We have, 
in these facts, evidence, therefore, of a capability for expansion which, apart 
from the immediate cause, is a factor of vital importance. The limits of 
the future have not been even foreshadowed by past events, but one point 
has been clearly shown, m’jp., that the growth of the export traffic in all its 
branches has not preceded from any single cause, such as the depreciation 
in the value of silver. Striking fluctuations have occurred in one article of 
the trade and not in others, and these fluctuations have borne no fixed 
relation to the downward tendency in silver. Would it, accordingly, lead to 
any satisfactory conclusion to seek out for each separate item some obscure 
reason for its individual growth and prosperity? Is it not much more 
natural to see in India a vast agricultural country, which by civilization and 
facilities of transport is being year by year brought into the arena of 
European commerce. The fluctuations of the individual articles of that 
commerce are doubtless governed by specific causes, just as a stone thrown 
into the river ^oduces a temporary disturbance in the onward current of 
the stream. The stream, so to speak, of the wheat trade flows from the 
fountain-head of all agricultural enterprise—the profits of the cultivator— 
and will be checked when these become less than can be obtained from other 
crops, and thus the traffic is primarily governed by the prices that prevail at 
the consuming markets. Hitherto, wheat has proved a profitable crop, and 
that, too, at the low prices which two or three years ago prevailed. It has 
been loudly contended that the wheat trade of India owes its prosperity, if 
not its very existence, to the depreciation in the value of silver. There are, 
however, certain broad principles that demonstrate the insufficiency of this 
argument. The growth of I ndia's external commerce wasyear by year (mite 
as striking before any such influence existed as since. The imports which 
should have been inversely affected have developed to a corresponding 
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de^ee with the exports. And, moreover, the fluctuations of the wheat 
trade manifest no synchronous relation to the value of silver. On the 
contrary the exports, instead of continuing to expand from 1886-87 with 
the fall in the value of silver, seriously contracted, and in 1891-92 suddenly 
doubled those of 1890-91. Without wishing to deny absolutely any 
advantage from depreciation of silver, it may safely be affirmed that 
such advantage must be more than effaced by the adventitious charges 
incident to refraction. The export of wheat from India can, however, be 
shown to be governed by the demand for wheat in Europe. 

Some few years ago the writer contributed a paper On the Conditions 
of Wheat Growing in In 4 ia*' to the Journal of the Royal Agricultural 
Society of England. He there stated:—“It is of little consequence 
whether the depreciation in the value of silver acts favourably or unfavour¬ 
ably, unless it can be shown that the existence of the wheat trade is vitally 
dependent on the fluctuations of the silver market. Many causes have 
doubtless combined to assist in the establishment of the present remark¬ 
able trade. The question at issue may be stated briefly thus : Is the trade 
a good and natural one ? Has it reached its maxirmun development ? 
The former will have to be answered, among other considerations, by an 
enquiry in India as to whether it is profitable to the cultivator, and in 
Europe as to whether it is meeting a demand which another country in the 
future may not more successfully contest. The latter can alone be solved 
by a somewhat detailed analysis of the sources of food-supply of the people 
of India taken in the light of the increasing population, the possible ex¬ 
tension of agricultural operations, and the profitable establishment of new 
branches of industry or the growth of indigenous handicrafts. These are 
problems that represent the adjustment betweei? productiveness of soil and 
man’s inventive resources.” “ Far more will depend in the future on the 
growth of our cotton, jute, woollen, paper, oil, and other mills, than on the 
special demands of Europe for Indian wheat. Indeed, thoughtful men in 
India are beginning to speak in an undertone of India’s agricultural pros¬ 
perity as her greatest source of weakness. But it is an open question 
whether Europe would suffer most under the importation of a large surplus 
of cheap agricultural produce, or in having the Indian market closed to 
European goods through the growth of local industries.” “ Influences of a 
perfectly natural character have, during the past twenty or thirty years, 
been operating favourably to the wheat trade—have, in fact, been developing 
every branch of India’s foreign commerce. Some of the more important of 
these may be here exhibited.” The area of India is 1,382,624 square miles, 
and it possesses the climates and soils of the world. Its agricultural possi¬ 
bilities are, therefore, almost limitless. The population is rapidly increas¬ 
ing’, The surveyed agricultural area of India is about 600^ million acres, 
or a little less than half the geographical area of British India, The area 
of actual cultivation fluctuates from year to year, but on an average about 
100 million acres are usually return^ as available for future agricultural 
expansion. Among the modern facilities that have been effected, the 
opening of direct telegraphic communication (in 1865) between England 
and India may be mentioned. It was thus rendered possible to exchange 
a knowledge of the conditions of both markets at any given time. The 
Siu /. Canal, already alluded to, was opened in 1860, by which the time 
necessary to deliver goods from India was reducea from three or four 
months to as many weeks. The opening of the Prince’s Docks, Bombay, 
enabled the shippers from that port to carry on work throughout the year, 
whereay formerly the monsoons practically stopped the export trade. The 
similar greatly improved facilities at Karachi have made that port one of 
vast importance and that, too, within the past few years. Railway com¬ 
munication has also been rapidly extended, thus not only increasing the 
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facilities of transport, but greatly cheapening the Indian (inland) charges. 
The railway system of the Indus Valley placed an immense wheat area m 
direct touch with Karachi, and the completion of the Midland Railway 
system has closed many of the sources from which Calcutta forinerly drew 
its supplies of wheat, but has brought these into direct touch with Borrm^v 
and Karachi, whence homeward charges are much lower than trom Cal¬ 
cutta. This recent adjustment of the Indian trade doubtless accounts for 
the facts exhibited in the table (page 189) in which the wheat exports from 
Bengal are shown to have declined from 6,668,047 cwt. in 1801-02 to 
I, '^40,355 cwt. in 1890-91, while during the same penod the exports of 
Kkrachi expanded from 1,852,334 cwt. to 6,767,300 cwt. The trade from 
Bengal manifested a revival in 1891-92, but by no means recovered its lost 
ground. Indeed, it is impossible to avoid the conviction that the raoidity 
with which India is progressing may sometimes temporarily act almost 
prejudicially in upsetting established agencies or channels of trade beiore 
others have become fully able to take their places. j r • 1 • 

But significant though improvements in transport are, and of vital im¬ 
portance to the wheat trade, it must not be forgotten that the construction 
of irrigation canals has thrown large tracts of fertile land under th^ crop, 
which formerly, from the want of water, were almost sterile. The Ganges 
Canal may be mentioned as an example of this nature, but only mie out 
of many such. It waters the Dodb (or interfluvial tract) between the Ganges 
and the Jumna, and its main stream is 525 miles in length. 

Within, her own territory India can produce all the requirements of 
modern trade. The facilities of interchange are even now sufficient (and 
year by year these will be improved) to allow each cultivator to throw his 
land under the crop best suited to it and the one most remunerative, is 
it to be wondered at, therefore, that he is gradually unlearning the lesson 
of his ancestors and embracing the modern one that dependance for food 
and clothing on the actual produce of his own small holding is impohtic and 
wasteful P The inferences which, the facts briefly reviewed point to, may 
thus be stated as (i) that India is a vast agricdltural country the resources 
of which are only beginning to be realised by the outer world : and (2) 
that the extent to which the Natives are willing to ^apt their agricul¬ 
tural methods and materials to the requirements of Europe is essentially 
governed by personal gain. Nothing could more forcibly manifest this 
fact than the response India gave in 1863 to England’s demand for cotton. 
Let a profitable market open out in Europe for Indian wheat, and the 
supply would soon show the possibilities of this vast agricultural country. 
It may now perhaps be admitted as quiet unnecessary to call m the aid 
of the theory of the depreciation of the value 

any other obscure theory, when we pass in s'lence the thousand and t ne 
benefits the country has derived from a peaceful 

practical liberation from customs duty, and from ^ 

equality conferred on tlTe millions of the people, reforms that are daily bring¬ 
ing the actual producer into direct dealings with the consuin . 

^Influence of Indian Wheat on the European 
W. E. Bear, Esq., which appeared in the Journal of the Royal Agncultural 

Society of England(XX/K.,*w«<f 5 'cnV.t 55 S./’/’ h'" fw 

howevL, to show that the economies effected in ‘"fjf“^e orice 
charges.may be accepted as accounting ® 

at which Indian wheat has been recently offered ^England I he 

Other, half, he thinks, may, to some extent, b® “ He 

gained by India through the depreci.ation in the value 

^ emphatically, however. That the t‘gelv 

which Indian whekt was being placed on the home markets had largely 
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assisted in the general fall in the price paid for wheat all over the world. 

It has been pointed out,” he says, that the exports of wheat from India 
were not considerable until 1881-82, and, whether it be merely a coincidence, 
or more than that, it is a fact that the average annual price of wheat in 
England has been permanently below 455. a quarter only since 1882 It 
has further been remarked that we rnust consider the total supplies of Indian 
wheat to Europe, and not those received in England only, in endeavouring 
to form a fair estimate of their effect upon" prices here. ” Mr. Bear then 
furnishes the following table : — 

Wheat and Flour imported into the United Kingdom. 



1881. 

Qrs. 

1885. 

Qrs. 

1886. 

Qrs. 

1887. 

Qrs. 

India . . • • . 

United States • 

Hussia 

Other sources • . • . 

Total . 

1,693,560 

10,547,144 

947,147 

3,276,301 

2,809,676 

8,985,730 

2,788,244 

4,175,562 

2,544,725 

8;9S3,88 o 

872,892 

2,782,664 

^963,637 

11,615,950 

1,282,312 

3,220,108 

16,464,152 

18,759,212 

15,184,098 

18,082,007 


“ These figures,” he continues, " show that our receipts of wheat from 
India, which in only one previous year had been as much as 5 per cent, 
of our total foreign supplies, rose to 10*3 per cent, in 1881 to 15 per cent, in 
1885,and to 167 percent, in 1886. Surely such proportions are large enough 
to account for a great fall in prices, considering that they represented 
receipts from a new source of supply. It is true that the proportion fell to 
io'9 per cent, in 1887, when American supplies were unusually large and 
Russian contributions considerable ; but that was after prices had been 
brought down to an extremely low level, and is to be explained by the 
unusual deficiency of the crop of Indian wheat in 1887, following a crop 
below the average in 1886.” “ Moreover, we received more wheat from 

Russia on account of extensive Indian exports to Italy than would other¬ 
wise have come to us.” ^ It thus, as Mr. Bear forcibly demonstrates, becomes 
imperative to take India’s supplies of wheat to the Continent (as well as 
to England) into account in any endeavour to fix the share which India 
has played in lowering the value of wheat. And not the consignments to 
the Continent alone, but those to Egypt as well, since the Egyptian imports 
from India are largely re-shipped’to Europe. The Table I. fp. 187) in 
column 1. shows the total exports of wheat from India during the twenty-one 
years ending 1891-92, the returns for the last vear being subject to revision 
and correction. Columns V. and VI. analyse these exports into the two chief 
sections, vie., consignments to the United Kingdom and to Egypt, and the 
Continent. The total of these two columns will be seen to be'very nearly 
the quantity shown in column I., and indeed all that has been omitted are 
the supplies furnished to Malta, Arabia, etc. The Table II. (p. 189) will be 
seen to analyse the wheat export trade of India more fully by displaying the 
countries of the Continent to which the grain is consigned, as also the 
shares taken in the traffic by the chief exporting provinces. For the 
contention that it is at present desired to urge, howe.ver, attention need only 
be directed to the former—Table I. It will there be seen that during the past 
ten years a.t least the returns in column VI. (the Continent and ^ypt) ex¬ 
ceed those in column V.,—the United Kingdom. Any attempt, therefore, 
to exhibit the effects of the exports to the United Kingdom on the price of 
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wheat in England must be fallacious since the supplies to the Continent 
must have released Russian and other wheats for the English markets, and 
hence the total supplies to Europe must betaken into consideration as well 
as those to Eg}^pt. Last year (1891-92) these came to 29472,137 cwt. or 
very nearly million tons. By way of passing, attention may be given 
to column vii. in Table I. which displays the total export of nee from ^ 
India. It will there be seen that, until last year, the rice trade has for 
many years past been fully twice as valuable as the wheat, a fact which 
demonstrates the absurdity of the contention that in the wheat exports we 
see a manifestation of the greed of money, the natural food of the people 
being drawn away from them by the demands of Europe. Long oefore 
the wheat trade became of importance the rice exports were very large, 
and the traffic in that grain has during the past twenty-one years manifest¬ 
ed a uniformity of expansion that conclusively dernonstrates the increasing 
productiveness of India, in spite of the fact, which the new census has 
shown, of an increase of 3 millions per annum to the population. 

Prices ; Economies and Reductions.—But if a difficulty exists in deter¬ 
mining the effect of the Indian traffic with Europe in contributing to the 
significant fall of price in wheat in the world generally (up to 1890-91), an 
equally great difficulty exists in India itself in arriving at a knowledge of 
the influence of the exports on local prices. India is itself an empire of 
such magnitude that the problems of supply and demand within it are 
quite as complicated as in Europe collectively. If a limited area of India 
be dealt wdth, or if observation be confined to a prescribed number of years, 
errors creep in on every hand. Mr. O’Conor has, therefore, very justly 
condemned conclusions based on “figures as they stand, without regard 
to the conditions and circumstances which explain them.*’ To illustrate 
that position he reviews the returns of prices of wheat in the North-West 
Provinces and Oudh. The price of wheat he points out, for the years 
1881-84, was i 8’94 seers the rupee, being a little higher than for the pre¬ 
vious twenty years (19*12). If, however, the last eight instead of the last 
four years be taken into consideration, the price of wheat becomes 17.39 
seers only, as compared with 19*94 seers for the previous sixteen ^ears. 
Mr. O’Conor, therefore, concludes that “ A more accurate method of ascer¬ 
taining the present comparative level of prices will be to eliminate from the 
period of twenty years which preceded the last four years, those years in 
which the prices by reason of drought and scarcity ranged abnormally 
high, and to confine the comparison to years of fairly good >harvests on 
each side.” Mr. O’Conor thus rejects 1869, 1873, *878, and 1879 as 
famine years, when he finds that “the average price of the sixteen years 
preceding 1881 was 20*47 seers, the average of 1881-84 was 18*94 seers or 
nearly 7^ per cent, higher.” While admitting the value of this contention, 
the process of elimination to arrive at the average price of “ fairly good har¬ 
vests,” might be carried a little further by the removal of the years of super¬ 
abundance—years which •fall as far on one side of the line of mean value as 
do those of famine on the other. Thus, for example, the price of wheat 
in the provinces dealt with was, in 1862, 27*89 seers; in 1863, 28*11 seers; 
in 1871, 23*55 seers; and in 1872, 25*41 seers,—years which would show an 
average of 26*43 seers or 7*31 seers above the mean, while the years rejected 
by Mr. O’Conor were 5*37 seers below it. If, therefore, years of scarcity 
and years of superabundance be both removed, wheat is demonstrated to 
have become slightly cheaper in the North-West Provinces, during the 
period dealt with. The quotations of the Chambers of Commerce show, 
however, that the purchases have been made qn slightly improved prices, 
though it would very probably be more correct to say that while fluctuai ions 
have taken place, the export of wheat from India has in. no apprcri.iblc way 
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affected the local market. But in the writer's opinion little good is derived 
by an analysis of the returns of prices in the light of ihe pnsstble influence 
on these of the export traffic. The error of disregarding the balance 
between province and province, in food supply, which the extension of 
■ facilities of internal transport is effecting, is so great that, it might almost be 
said the disturbances of famine and of superabundance are to some extent 
permanent in their effeOA. The liability to famine or scarcity, of necessity 
CTves advantage to trS^not so subjected. The nature of the agriculture 
changes in consequence. The crops grown in the regions exposed to the 
possibility of drought are those best calculated to withstand the danger. 
An interchange takes place in obedience to the controlling power of supply 
and demand. The extension of the irrigation measures is giving to regions 
once periodically liable to extremes of drought a security fhat is rapidly 
changing the nature of their agriculture, and in this change the wheat area 

is very largely expanded. . , , j . 

The effect of increased facilities of transport may be attirmed to be 
to lower rates where they were formerly abnormally high, and to raise them 
where once they were ridiculously low. Indeed, so keenly are the provinces 
of India entering into competition, that a famine may be seen to deprive a 
province or district of a once profitable industry or branch of agricultural 
enterprise-the temporary disturbance giving supremacy to its rival. This 
is the natural effect of improved facilities for interprovincial trade, a trade 
which year by year betokens the prosperity of the country at large, 
both in agriculture and in manufactures. The resources and enterpri.se of 
the people of India of to-day are not only effacing the deadening influences 
of the anarchy that formerly prevailed, but are acting and re-acting_on the 
foreign imports and exports. That the production of food-stuffs in I ndia has, 
during the British supremacy, immensely expanded, needs no further proof 
than the existence of a large foreign trade, which a quarter of a century ago 
did not exist. While the population has immensely increased, the ad¬ 
vance in the price of the necessaries of life has not exceeded the enhance¬ 
ment of the value of labour. Indeed, it might with perfect safety be said 
that in no other country in the world has national prosperity and advance¬ 
ment, preserved to the labouring classes, a cheaper and more abundant 
supply of food than in India. 

But if it be admitted that the foreign exports of wheat have not raised 
1 the price of that grain to the Indian consumer, can it also be said that the 
keen competition witnessed within the past few years has preserved wheat 
cultivation as a remunerative industry ? The conditions of one province 
are often so w'idely different from another; indeed, the conditions of one 
district or of one cultivator are often so dissimilar from^ another, that the 
statement of cultivation that might be framed by one investigator would 
be at variance with that of another. Little good can, therefore^ be obtained 
by publishing estimates of cost of production and profit. The problem is 
better judged of by general than individual principles. In other words, 
the returns of the wheat area, of the foreign transactions, of tl^ prices paid by 
the wholesale dealers and other such features of the trade, afford more trust¬ 
worthy data than the returns of individual estimates. The subject of the 
area of wheat cultivation has already been dealt with ; the present chapter 
in the tables below furnishes a statement of the position of the trade; and 
the subject of the prices paid for wheat by the exporters and of the price 
of the grain in India has repeatedly been shown, pp. I16-118. It may 
suffice, therefore, to deal here with this subject in its widest and most 

f eneral aspects. It may be said that the fall in the price realized in 
mrope for Indian wheat down to 1891 has in no way affected the Indian 
1 cultivator. He is as willing to cultivate the grain to-day as he was ten 
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years ago. Indeed, as already shown, the exports in 1891-92 were more than 
double those of 1890-91, and, so far as the monthly returns of the current 
trade show, the year 1892-93 bids fair to exceed that of 1891-92. Ihe 
future is, however, more influenced by the uncertainty of the trade to 
the merchant than to the cultivator. But, of course, as in Europe and 
America so in India, the amount available from year to year depends on 
two main considerations, the nature of the Indian harvest and the 
^ condition of the European markets. It has been affirmed by many writers 
that prices cannot fall much below what they have already touched, but 
in India these so-called “ruinously low rates” have been profitable to the 
cultivator, so that the possibilities of India hinge more on America than 
any other consideration. If it be the case that the point is rapidly being 
reached when America will find it more profitable to retain than to export 
her wheat, India may be expected to advance; but if America considers it 
possible and desirable to hold her supremacy in the wheat market, India 
is likely to fluctuate backwards and forwards, but to advance only slowly, 
until the wholesale reforms are effected that would place it in a position 
to contest the market on more rational grounds than at present. In a 
recent article in the Economist, however, it has been held that the con¬ 
sumption of wheat in the world has overtaken production, and that in 
consequence a rise in prices may be looked for. Such a rise has since 
taken place, and the Indian exports of what have accordingly manifested 
very great activity. That this is not due to the fall in the value of silver 
is at once established by the fact that wheat alone of the articles of Indian 
export has materially improved. Most articles of Indian export have in 
fact declined, during the recent term of rapid expansion in the wheat 
trade. 

Some conception of the effects of past competition may be learned from 
the following table compiled from a series of returns issued by the Calcutta 
Chamber of Commerce : — 
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May 1871. 

August 

May 1886. 

August 



1871, 

1886^;_ 

Exchange 

f I)/Payment 6 M/S . 
’( D/Payment 3 M/S . 

IS. ioJ|<f. 
IS. ioJ(^. 

ts. }1ji 

IS. Ilh 

IS, sH 

ts, 5 ii 

IS. Md. 

IS. 4 i<<. 

Price 

CEngland, per 4921b . 

. ■< Calcutta, per Bengal 
C maund 

R?- 5 -o 

R3-3-0 

3 W- 7 k 

R2-8-6 

iu. 

R2-U-0 

Freight , 

f per 100 maiinds, rail, 

\ Cawnpore to Cal- 
cutta . 

I per ton, steamer, Cal- 
cutta to London . 

R83 

£3-10-0 

.R83 

;^ 3 'JO -5 

• R53 

^I-IO-O 

R53 

£1-7-6 

Shipping charges at Calcutta * 

Ri a 

L ton 

Ro-12-o a ton 

Export trade . 

f Bengal . 

3 Bombay . 

1 Sind 
(. Madras . 

cwts. 

205,138 

33,35 J 

7»323 

2,710 

cwts. 

4,189,673 

10,608,680 

6,241,017 

21,150 


Total 

248,522 

21,060,519 


12 A 


T. 798 
























Dictionary of the Economic 


TRITICUM 
sativum» 


Prices of Indian Wheat. 


RAILWAY 

CHARGES 

and 

FREIGHTS. 

Reduction. 

799 




PRICES. 

800 


It will thus be seen that very nearly as great reductions on transit 
charges and shipping freights have been accomplished in India as can be 
shown to have been effected in America. The railway charges per 100 
maunds have fallen since 1871 from R83 to R53, and more recent returns, 
due to increased facilities towards Bombay, have still further lowered the 
rates to and from that port. But to confine observation to the fi.i^ures 
furnished by the Chamber of Commerce ; the steamer freights from Calcutta 
to London have been lowered from ;^3-io-o to £1-7-6. The shippinur 
charges have also decreased from Ri to R0-12-0 a ton. Butwhile'all 
these reductions have been brought about, the price paid for the wheat was 
R2-5-0 per maund in 1871, with exchange at 15. ; and in 1886 

R2-11-0 for the same quantity with exchange at The Chamber 

does not furnish the ruling price in England for Indian/, a. q. wheat 
during 1871, but in 1886 it had fallen to 315. a quarter. An idea of the 
fluctuations of the London price paid for Indian wheat may be derived 
from the following quotations In 1879, 46^. 3^*J in 1880, 49—505.; in 
i88r, 40—495 ; in 1882, 40—475.; in 1883, 35—43-^-r iri 1884, 28—385.; 
in 1885, 31—33^.; and in 1886, 305. gd. to 315. ^\id. A vast improvement 
! took place in 1891-92, with the result that the exports of that year were 
double those of 1890-91, while the exchange had not; on the whole, mate- 
I rially altered till towards the close of the year, when the depreciation effaced 
the temporary rise of 1890-91. On this subject Mr. O’Conor says,It 
I may be said that all the world over, the months of March and April saw 
1 wild excitement and speculation in the wheat trade with a swift upward 
rush of prices. India was no exception. Between the end of January and 
I the end of April (1891) prices rose in Karachi by 17 per cent., in Bombay 
by 19 per cent., and in Calcutta by between 14 and 15 per cent. In all 
three places, however, prices have since fallen substantially. “On the 
whole, it seems clear that the excitement which temporarily prevailed in 
the w'heat market in India, consequent on the sudden rise of prices in 
Europe, led to a very considerable rise in both wholesale and retail prices 
for a couple of months, but that as the excitement passed away, prices 
dropped again, and that they are not now, except in the Panjab, very 
appreciably in excess of the prices prevailing about the end of December. 
Nor are they much, if anything, in excess of the prices which ordinarily 
ruled since first the wheat of India found an assured opening in Europe.*' 
While the English price thus steadily declined for several years the Indian 
fluctuated but if anvthing irhproved. In 1878 R3-9* R 3 -^» R3“6 in 

May, lune, July, and August, respectively, and in 1886 for these months 
R2-8-6 R2-10-6, R2-10-0, and R2-11-0 per maund. It is thus probable 
that a large share of the advantage shown by the reduction of railway and 
other charges went to middlemen, not to the cultivator, since ^e rise in the 
price paid bears no relation to the reductions effected. In the Report of the 
Bombay Chamber of Commerce for the year 1891. the prices of wheat and 
freight charges are given. From the weekly returns the following abstract 
may be found useful; — 
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In order to illustrate the relation of the trade to the value of silver, it 
may be said that the year 1889 showed, for the first week of each month, 
as follows :—Si^ht 3rd January, is, 4x6^.; 7th February, 15. ; 7th 

March, I 5 , 4 id.; 4 th April 2na May is.4-^d;3rd June, 15. 4ici; 

1st July, . 15 . 4 id.; 5th August, is, 4 fV-/ 2nd September, 15. 4/^d; 3rd 
October, 15. 4 \\d,; 7th November, 15. 4§|d.; and 5th December, 15. 4|d. 
Now these figures fairly represent the rates that ruled throughout the 
year: exchange may be said to have been constant but to have preserved 
a very slightly lower level than during 1891. Prices of wheat were 
also fairly constant. The year opened with white Pessy at R5-2 and it 
fell slightly, the lowest record being R4-4 and the mean R4-7. ^ To show 
the further history of exchange and prices, it may be useful to give the re¬ 
turns for 1890 Exchange at sight 3rd January, I5. 5d. 6th February, 
15 . sJd.; 7th March, 15. S/ad.; 3rd April, 15. 5^ad.; ist May 15.31?^./ 5th 
June, 15. ^id ,; 3rd July, 15. 65V / ^st August, 15. T^-^d. ; 4th September, 
15. 8jft^.;3rd October, 15. 7fd ; 7th November, 15. bid,; 5th December, 15. 
6 j\d. The American action which temporarily raised exchange is a 
subject too well known to call for any special femarks here, but the effect 
on prices of wheat is worthy of consideration. The year opened with 
white Pessy at R4-8-6 a cwt, and the following were the rates during the 
first week of each of the remaining months R4-6-0; R4-4-6; R4-6-0; 
R4-7-0; R4-6-0 ; R4-6-0; R4-6-6; R 4 - 5 - 6 ; R4-6-6; R4M0-0, and R4-9-6. 
The remarkable rise in exchange did not, therefore, cause anything like a 
corresponding decline in the price of wheat at 'the port of Bombay. 
The selection of one week in each month and of one particular kind of 
wheat has been made to simplify the quotation of figures. This treat¬ 
ment exhibits nothing peculiar or different from what could be shown by 
the analysis of the returns for any other term or kind of wheat. It will thus 
be seen that in comparison with the table for 1891, the behaviour of exchange 
cannot be regarded as affording indications of any direct gain to shippers, 
though, as pointed out elsewhere, a steady decline in exchange is an incen¬ 
tive to speculation. Exchange preserved a lower level in 1889 than in 1891, 
and yet the exports of the former year w'ere less than half those of the latter. 
The financial year of India goes from the 1st April to the 31st March, and 
the Bombay Chamber of Commerce dates its year from ist January to 31st 
December, This ambiguity is, however, in the w'heat trade not of very 
serious moment, since the chief shipments are made in the months embraced 
by both systems. Thus while the foreign exports of 1890-91 (practically the 
year 1890 of the commercial returns) were only 14,320,496 cwt., those of 
1891-92 (i.e., 1891) became 30,306,989 cwt. It may fairly be asked, there¬ 
fore, what does the rate of exchange in these years manifest that could by 
itself account for so immense a development? Practically nothing, until 
the further consideration of the rise of prices in Europe is called into 
account; it then becomes apparent that the tendency to a faff in ex¬ 
change became an inducement to traffic, seeing that prices in India had 
not manifested so great a rise as in Europe, and that freights were if 
anything easier. 

Depredation of Silver.—The subject of the depreciation of the value 
of silver has been incidentally alluded to in one or two passages above, but 
it may serve a useful purpose to attempt, very briefly, to exhibit here the 
direct bearings of this much-hackneyed controversy qn the Indian wheat 
trade. It need scarcely, however, be said that what is true of the influences 
of a fluctuating currency on wheat must be true also of every article of Indian 
commerce. The exceptions (and these are only partial exceptions) would 
be in the traffic in articles, such as Indigo, Jute’, Rice, etc., of which India 
maybe accepted as holding a monopoly, sufficiently strong to enable her 
to control the market. 
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The rock upon which most persons have wrecked their theories and 
contentions on the silver question has been disregard of the constant ad¬ 
justment that must take place in the markets of the world on any import¬ 
ant article of trade becoming depreciated in value. Individual experience 
is too often used as an argument unanswerable and unerring, even although 
the inference drawn, be clearly at variance with the commonest principles 
of supply and demand. "J'he other day, for example, a gentleman 
largely interested in Indian wheat assured the writer that “ if a merchant 
can now purchase two shillings worth of wheat with one shilling and three 
pence, he is and must be a gainer by very nearly the difference between 
these figures.’* Now that statement ignores the fact that the one shilling 
and three pence, through the appreciation of gold, purchases the same or 
very nearly the same amount of return goods as was obtained by the tw'O 
shillings formerly paid for the rupee’s worth of wheat. These figures, are, 
moreover, inaccurate in more respects than one since they disregard the 
effect of reduction in transit charges, and put on one side the influence of 
the fall in the price of wheat itself. But we may accept these quotations of 
prices, for the sake of argument, without their absolute or even relative 
values being questioned. If then any such advantage has been secured, 
the exports of India relative to the imports should have immensely in¬ 
creased. So large a gain would certainly have augmented the demand 
and given a greater return to the cultivator, since the exporter w’ould have 
received more and been thus in a position to pay more. Conversely the 
import trade should have declined. But, during the past lo or 15 years, 
not only has the expansion of the imports kept pace with the exports but 
the Indian cultivator has not received the enhancement of prices that com¬ 
petition would of necessity have secured. Witness the actual returns of 
the exports and imports during the last two years : total exports of India 
in 1889-1890 £105,355,000 and imports £86,653,900: exports in 1891-1892 
£102,338,200 and imports £93,910,300 (nominal sterling). Now, while 
exchange reached its lowest ebb and wheat exports their highest level, the 
total exports of India declined by 3 millions and the imports improved by 
7 millions. It is a fundamental principle in the commercial relations of all 
avili^d nations that the exports pay for the imports. On this subject 
Mr, O’Conor wTites “ If exports increase while imports diminish the 
fact can only^ signify, either that the country is borrowing capital in 
foreign countries, or that it is giving away its produce for nothing. If the 
value of imports increases in greater proportion than the value of exports, 
the fact can only signify that the country has been lending money to other 
countries and is receiving back interest on its capita),” But this line of 
argument may be extended. To allow of the profit assumed above, it 
must be accepted that the prices of the articles imported by India in ex¬ 
change for her w’heat, have" remained stationary. Had they, meantime, 
risen in value, India would have got less for her wheat than formerly, and 
had *hey declined she might have got more. Now, as a matter of fart, the 
articles of European manufacture that India imports have fallen in value, 
so that the so-called one shilling and three pence worth sent to India for the 
rupee’s worth of wheat is the same in amount and quality now as when the 
rupee had its par value. Were it otherwise the fall in the value of silver would 
have- assumea the form of a direct bounty to local industries. An import 
duty was, some few years ago, levied by India on manufactured (piece) 
goods. The advocates of free trade regarded that duty as debarring 
the peasantry of this country frorn obtaining the full advantage of their 
de.Tlings with England. Its removal was demur ded ard complied v. ith, the 
resuti being the loss of a lai ^;c revenu-^ u* th^ count y without a c uv-omiofm j 
reduciion m t he price paid by the poi ole i >r hoii cotu^u els. 
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The advantage went to the retail dealer, not to the consumer. But to be 
consistent, it is now necessary to ascertain clearly if any undue advantage 
be obtained by the exporters of Indian produce through the depreciation of 
silver, since such advantage would of necessity be a burden thrown on 
the rate-payers of India, far in excses of the loss annually sustained by the 
Government in the payment of its European liabilities, A gain on ex¬ 
port, must, as already stated, amount to a bounty on local manufactures 
and against imported goods. The old duty on foreign piece goods was 
I *5 per cent., the depreciation of silver, during the past 15 years, has averaged 
from about 20 to 37 per cent. If, therefore, a gain ex'ists by depreciation, 

, we have to assume that Manchester (by way of specific illustration) is now 
I being permitted to swindle the people of India by sending literally only 

I IS. worth of the cloth formerly supplied in return for the 2s. worth of 

wheat. It goes without saying, therefore, that this illustration can be ac¬ 
curate only were it possible to prove that the value of Manchester goods 
had remained stationary. If they have fallen in .value till the purchasing 
power of IS. ^d. is the same as the 2s. of former years, the gain must be 
regarded as a pure hallucination. Now, during the period when the mean 
, fall in exchange may be accepted as approximately 25 per cent., Manchester 
' goods became cheaper by fully 30 per cent., so that these articles can be (and 
have been) sold at vei*}^ nearly 10 percent, less than formerly. There 
would thus appear to be a gain to the consumer of foreign imported goods, 
but certainly no gain to the exporter; indeed, had railway charges and 
shipping freights not been materially reduced, the wheat trade of India 
must have ceased to exist. The fall in the price of wheat in India and 
the still greater fall that took place in Europe (during certain years) for 
that commodity, together with the reductions in transit and other charges, 
have been so adjusted on each other as to allow the trade a narrow margin 
of profit. But it would not be difhcultto show that the gain on imports, illus¬ 
trated above, must be more than effaced by the national losses on home 
remittances through exchange, so that the opinion would seem fully justified 
that Indian commerce is unfavourably influenced by the fluctuations of 
the silver market. These fluctuations when they show a downward tend¬ 
ency, afford, however, a distinct inducement to speculation. A tempo- 
rary gain may thus be attainable by the buyer who is fortunate to 
find a fall in exchange since his purchase. Whenever the downward 
tendency assumes a degree of fixity, that is, when it manifests a likelihood 
to remain so, for an appreciable time or to fall still low'er, prices are at once 
adjusted and the advantage becomes transitory or accidental, but is never 
inherent nor constant. The advantage, if it be called so, that is thus possi¬ 
ble, partakes very largely of the nature of gambling rather than of legiti¬ 
mate commercial gains. It is more reprehensible than commendible and 
works evil rather than good, since it tends to keep India in the position 
which it largely holds at present, that of meeting occasional ana specu¬ 
lative markets instead of assuming the status of a fixed and natural trade. 
Mr. O’Conor puts this feature of the trade forcibly thus :—“ It is the 
coniitant tendency to a fall in exchange which has encouraged specu¬ 
lation, but if exchange instead of falling from 15“. to 15. 4}^/, had 

fallen in the same interval from u. ( yi . to 15. 7^/.,—that is, if the 
average rate had been largely higher than the rate W’hich has pre¬ 
vailed—the effect would have been the same. While exchange is rising, 
importers hasten to bring in their goods, and when it is falling, ex¬ 
porters hasten to ship their goods, for, in each case, a transaction which 
ha*^. begTin on a certain basis of e.^change will bring in a much larger pro¬ 
fit than was anticipated if, before the goods are delivered, exchange rises for 
imports or falls for exports. It is a purely temporary stimulus which dis- 
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appears with the readjustment of prices and freights which always takes 
place, but while it lasts it induces speculation, and if the course taken is 
Steadily upwards or steadily downwards, it causes a profit to the importer 
or exporter. It is this temporary ellect of fluctuations of exchange which 
has caused the ^ practical man of business ’ to assert that a low exchange 
is beneficial to the country because it encourages the export trade.” That 
such a gambling element should be a governing factor in India’s trade is 
scarcely likely to be regarded as a recommendation for the present mone¬ 
tary system. Indeed, viewed from every aspect of the case, the direct and 
indirect advantages claimed are of so unsatisfactory a character that were 
they admitted as existing in every transaction, the wheat trade should be 
viewed as a national calamity, which it would be politic to check by an 
export duty, such as rice is made to bear at the present day. But it m.ay 
emphatically be said that no direct gain can possibly be obtained through 
the fall in the value of silver and therefore, that the Indian wheat trade 
is a perfectly natural one which each year is likely to'become more secure¬ 
ly established than heretofore. It is perhaps needless to multiply further 
evidence against the theory of gain ; but it may be added that, if any ad¬ 
vantage occurs through the depreciation of silver, would it not be natural to 
expect a synchronous relation in the fluctuations of the export trafiic with 
the variations in the monetary standard ? That this has not been the case 
may at once be learned by an inspection of the statistical returns of the 
trade in relation to the quotations of exchange. In i 88 o- 3 i the exports first 
assumed commercial importance. Exchange was then from is, yd. to is. 
8^f., and. freights from Calcutta were 2-6 to ^3-2-6 a ton. with the 
English price 4.0—495. a quarter. Since then the trade has manifested the 
most violent fluctuations, due mostly to influences of supply and demand 
outside India. Exchange was lower and freights were also lower in 1887-88 
than in 1886-87, yet the exports fell from 22 to 13 million cvvt., and the rea¬ 
son was that in the latter year prices were low in Europe, and relatively high 
in India. It became more profitable to retain than to export wheat. In 
1891-92 exchange was, if anything, still lower than in 1887-88, but prices 
were rising in Europe and it became profitable to export. A rush was 
made, and India exceeded its previous record by 8 million cwt. A tendency 
to a fall in exchange with a rise of prices in Europe are, therefore, the 
conditions that encourage the Indian export trade as presently Constituted, 
but the gain that results is a secondary, not primary, consequence of de¬ 
preciation of silver. The late Sir J. Caird wrote on this subject tliat 
The wheat trade of India is thus found to be a safety valve, for when 
the prospects of a material diminution in the food-grains leads to a serious 
rise in local prices relief is immediately afforded by the profitable reten¬ 
tion in the country of wheat grown for export.” 

But enough may, perhcips, have been said on the various opinions that 
have been advanced on the subject of the effect of depreciation of silver 
on the Indian wheat trade. It may suffice, therefore, to furnish Mr. Bear’s 
final conclusion (a writer whose utterances have, in one or two places, be n 
quoted above) on the main issues of the wheat trade. Mr. Bear asks, j 
“Then is the Indian wheat-grower benefited by the fall in the gold value 1 
of the rupee ? That is by no means certain. He is able to put rival | 
growers in other countries at a disadvantage; but he gets only about 
the same price for his w'heat as he obtained when the rupee was at abor^ | 
what is conventionally considered its par value of and any changt s | 
which would send it up to par again would rvlmo.st cerirtinly sSenu the j 
price of wheat up in Europe proportionately, so that he would still get j 
the ntimber of rupees he now receive- fur a quarter of whe.it. By the uii- j 
equal competition which existing oircumsfao s enoiilc birn >0 c - ry 
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on, he ruins wheat-growers elsewhere without, apparently, doing himself 
any good.*’ 

Mr. Bear then deals with the question whether there is not a limit to 
the quantity of the Indian wheats, such as now produced, which Europe 
will receive. “ Indian wheat,** he says, ‘‘certainly does not improve our 
bread, much as the bakers like flour made from it, because of the extra 
quantity of water which it will absorb, and if too much of it were used 
bread-eaters would rebel; This fact has been more patent than ever, since 
the finer qualities of Indian wheat have come in only very small quantities. 
Scarcely any No. i wheat of any kind has been imported of late. No, 2 
Calcutta Club being about the standard quality of the great bulk of our sup¬ 
ply. Moreover, the large buyers whom I have consulted, with only one ex¬ 
ception, declare that the quality of the wheat sent here from India has, as 
a whole, deteriorated.’* But the explanation of this decline may be seen 
in the sentence or two which Mr. Bear devotes to the subject of the adul¬ 
teration of Indian wheat. “ But the great difficulty, he says, has been— 
and there is nothing to show that it has been removed—that buyers of 
Indian wheat in this country prefer cheap ‘ dirty’ wheat to comparatively 
dear ‘clean ’ wheat.” As the trade is presentlyconstituted and controlled, 
it may therefore be safely afiirmed that the evil and the good, the profit 
and the loss, is far more intimately related to “ refraction ” than to deprecia¬ 
tion. The governing factor of the trade is, however, the low price at which 
the Indian cultivator can profitably produce wheat. Mr. Bear says that 
America has admitted that she cannot grow wheat profitably below from 21 
to 24^. a quarter, and that the Indian cultivator is satisfied with 155. 6 d. 
The reductions that have and are still being effected in transit charges hav^e 
and in the future will still further bring the vast wheat resources of India 
into the field of European commerce. The supplies of our granaries are 
poured into the European markets during the very months when prices are 
ruling high. Let India but effect therefore the greatly needed reforms and 
try to improve not only the purity but the quality of her wheats, and she 
need then fear no competitor for the peculiar class of wheats which she 
can produce. 

FOREIGN TRADE. 

Foreign Trade.—In order to convey some idea of the present position 
and character of the Foreign wheat trade of India, the following table may 
be furnished. It need only be remarked that the last year there exhibited 
has been derived from the monthly returns, and as these are found at times 
not absolutely correct the annual statement of the trade (which has not 
as yet appeared) occasionally modifies the monthly reports. It is believed, 
however, that the figures given for 1891-92 will be found very nearly 
correct; they demonstrate the very significant expansion that has un¬ 
doubtedly taken place. This has been admitted on all hands as being, to 
a very large extent, accidental. To have been due to the anticipated 
scarcity of wheat in Europe, owing to the serious loss of the Russian 
supply. Prices rose in Europe, while at the^same time exchange was 
falling. These are the conditions that make exportation from India 
advantageous, but the rush made proved disastrous to many since the 
Russian supply was by no means so deficient as had been anticipated at 
the beginning of the season. Ihat the expansion of 1892 has given some 
foretest of being, however, more than an accidental fluctuation, it may be 
added that the currently accepted view, among those best qualified to 
judge, is that the Indian exports will very possibly never again fall to so 
low a position as they occupied in 1890-91. The reports of the traffic, so 
fnr as can be ascertained, for the year 1892-93, give tokens of a higher level 
even than those for 1891-92, 
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Foreign Wheat and Flour Trade of India. 


The 'above table will be seen to manifest the total foreign traffic : 
the exports to foreign countries of Indian wheat, columun I.; the re-exports 
of foreign wheat, column II ; the imports of wheat from foreign countries, 
column III ; the exports of flour from India, column IV.; the share of the 
exports of Indian wheat taken by the United Kingdom, column V.; the 
share taken by Egypt and the Continent of Europe collectively, column 
VI. j and to allow of comparison with column I., the exports of rice 
from India, column VII. It will be still further seen that during the past 
twenty-one years the exports of Indian wheat to foreign countries have 
expanded from 637,099 cwt. valued at >^235,644 (nominal sterling) in 
1871-72 to 30,306,989 cwt. valued at 14,382,244 (nominal sterling) in 
1891-92, The imports of Foreign wheat and the re-exports of a portion 
of these again shown in columns III. and II. are unimportant and may, 
therefore, be set aside from all further consideration. The traffic in flour 
is, however, significant, and may almost be regarded as giving a foretaste 
of the possible future influence of this new and prosperous industry. For, 
were it possible for India to send to Europe in large quantities a good 
flour, the appearance of such a rival might rouse the millers to exercise 
their influence with the shippers against some of the pernicious practices 
of the present wheat trade. In 1871-72 the exports of flour from India were 
243,093 ft), valued at ^72,867 (nominal sterling), and last year they were 
61,028,494 ft) valued at ;^^36i,587 (nominal sterling). But what is more 
significant, the traffic has never, during all these years, manifested the 
slightest fluctuation. Year by year it has steadily and surely advanced ; 
the exports last year were 14 million pounds in excess of the previous year, 
and 25 million pounds greater than five years ago. The exports to 
Europe have not as yet assumed alarming proportions, the bulk of the 
flour being consigned to Aden, Ceylon, Arabia, etc., but the share taken 
by Europe has been recorded in one year as considerably over i million 
pounds and this traffic seems capable of immense expansion. 

Columns V. and VI. of the table manifest the shares taken by the 
United Kingdom and by the continent of Europe and Egypt The average 
of the past ten years shows these two markets as of co-equal importance, 
the second being, if anything, slightly more valuable than the first. The 
Continental and Egyptian supply is, therefore, of great moment to India, 
since it very often represents the quantity, roughly speaking, of the Rus¬ 
sian wheat liberated for England. The suitability of Indian wheat, for 
many purposes in the Continent of Europe, is as significant as is its want 
of favour with the bakers of Scotland. Its extreme dryness and ricey 
character commend it for many requirements, but these are the very fea¬ 
tures that render it unsuitable by itself in the Scotch baking system. 
To India, therefore, the Continental market has a stability about it that 
renders it in some respects more desirable than the English, where Indian 
wheat is used almost exclusively to correct the defects of other qualities 
and to meet deficiencies in supply. 

Before passing to consider an analysis of the figures given in Table I., 
it may be added that Indian wheat was freed from an export duty on 
the 4th January 1873, while rice bears to the present day a duty of 15 per 
cent, on the value. In spite of this fact it will be seen that the exports of 
rice have manifested a remarkable progression from ^^4499,161 (nominal 
sterling) in 1871-72 to ;fi3>3S5»970 1891-92. 

But in order to manifest more clearly the shares taken by the various 
Continental countries, ol India’s wheat, the following analysis may be 
furnished of the returns for the past eleven years 
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The above table speaks so forcibly that comment seems scarcely 
necessary. The imports of Indian wheat obtained by the United ’King¬ 
dom have fluctuated between 6 million and 12 million cwt. • Up till 
recently that share of the trade represented fully one half the total, but 
last year the demands of the Continent of Europe were nearly as great as 
those of the United Kingdom, and, with the Egyptian supply, came to 17 
million cwt. It has already been stated that it is necessary to view the 
Egyptian traffic in Indian wheat along with the European, since a larjxe 
share of the Egyptian is destined ultimately for Europe. Next to England, 
France is the most important consuming country for Indian wheat, and 
last year’s supply (6 million cwt.) was the highest recorded quantitv taken 
by that country. Some five years ago, Italy took over 5 million'cwt. of 
Indian wheat, but during the subsequent years the demands shrank con¬ 
siderably, though it seems possible a very large share of the Egyptian re¬ 
exports of Indian wheat go to Italy. By the returns of the past eleven years’ 
trade, however, Belgium is seen to hold the third place in importance, the 
order being the United Kingdom, France, Belgium, Egypt, Italy. 

Share taken by Indian Ports.— Turning now to the value of the 
Indian ports in the export traffic in wheat, the order of importance is 
Bombay, Karachi (Sind), Calcutta (Bengal), with Madras and Burma, 
taking very poor fourth and fifth places. It may be said that, with the 
piosperity of Karachi, the trade from Calcutta has declined, though it 
seems probable that the Bengal-Nagpur Railway may drain towards 
Calcutta large supplies that were either not exported from India at all 
or which formerly percolated towards Bombay. The competition of the 
Midland Railway system has undoubtedly diverted towards Bombay, 
and to some extent towards Karachi as well, a large quantity of the 
wheat that used to find its way to Calcutta. At the ports on the western 
side of India the charges borne by the grain are much lighter than at 
Calcutta. But it may be explained that the writer has been unable to see 
returns of the recently opened out Railway systems that bear on the 
wheat trade. He, therefore, only assumes that the improvement in the 
exports of 1891-92 from Bengal may, in some measure, be due to the 
Bengal-Nagpur Railway, but there would seem no doubt that the improved 
and cheapened railway communication with Bombay and Karachi largely 
accounts for the immense expansion of the trade that has taken place from 
these ports. It seems probable also that the lower rate of refraction that 
now prevails in Bombay, and the efforts that have been made to classify 
the wheat, have begun to tell materially in favour of that port. The chief 
cause, however, of the immense expansion of the total exports from 
India has primarily to be attributed to the rise in price that, for some time 
past, has ruled in Europe. But had the facilities of the trade effected in 
India not taken place and did India not in itself possess vast resources, the 
sudden expansion witnessed in 1891-92 would have been an impossibility. 

Trans-frontier Trade.—Before turning from the subject of the Indian 
Foreign Trade to that of the Local Traffic and Consumption, it may be 
desirable to give here a few brief facts regarding the transfrontier land 
trade. For this purpose it does not seem necessary to do more than fur¬ 
nish a statistical statement of the transactions during the past three years. 
The imports shown in the table below from Khelat, J^ndahar, Khorasan, 
and as carried by the Sind-Pishin Railway, are obtained by the province 
of Sind. The other imports are into the Panjdb and the North-West 
Provinces. The amounts furnished by Nepal will be seen to be under 
one-half, but considerably more than one-third the total supply. Of the 
e::ports by far the larger proportion goes from the Panjdb and mainly to 
Kashmfr. 
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An inspection of the above table will reveal the fact that the imports 
are, as a rule, balanced by the exports, so that to the country at large the 
traffic possesses little interest, as it neither adds to, nor removes from, the 
annual supply of the grain. The two chief items of the trade may be said 
to be the market offered for a fairly considerable amount of PanjSb wheat 
in Kashmir and in other countries across the North-Western Frontier of 
India, and the very large amount of wheat annually furnished by Nepal to 
the North-West Provinces. The comparatively smaller.traffic across the 
Sind frontier usually shows a very small net export from that province. 
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Internal Trade in Wheat.—The necessary statistical information is not 
forthcoming to allow of a satisfactory treatment of this branch of the 
trade. Of the vast population of India only a very small proportion ever 
eat wheat in any form. This feature of the subject has already been fully 
dealt \vith in other chapters of this article, so that it may suffice to re¬ 
mind the reader of the fact without repeating statistical information in 
support of it. The returns of the internal trade most fully corroborate this 
view however, and it becomes expedient to endeavour to bring before the 
reader some of the leading indications of the. internal consumption of 
wheat as derivable from the returns of Coasting Trade, and of the traffic 
recorded as conveyed along the Roads, Railways, and Rivers. The move¬ 
ment of wheat is mainly, indeed almost entirely, towards the port towns 
I of Bombay, Karachi, and Calcutta. The amounts recorded as imported 
I by these towns, very nearly corresponds, however, to the quantity shown as 
I exported from each, to foreign countries. The small balance of imports 
I (by land routes and coastwise) over exports (by sea) to foreign countries 
j may therefore be accepted as roughly speaking representing the local con- 
sumption of wheat in the port towns. The movement from province ta 
province, or from the provinces to the large inland towns, is remarkably 
j small indeed—a fact which conclusively demonstrates that', except in the 
, provinces of production, wheat may with safety be said to be scarcely if at 
all consumed in India. 

Coastwise Trade.—The small consumption of wheat in the provinces 
j of India generally is significantly shown by the coastwise transactions. 

! The table No. IV. exhibits the total coastwise wheat trade during the 
j past fifteen years. The one instructive feature is that by far the most im- 
' portant receiving province is Bombay ; the interchange between the other 
’ provinces is quite unimportant. The supply drawn coastwise by Bombay is, 

1 however, intended to in part meet the foreign exports, so that the wheat 
shown in the returns can scarcely be regarded as consumed locally. With 
J that exception the transactions (imports and exports) may be viewed as meet- 
I ing’local markets, but it is possible that the total trade for all India, shown 
by these routes, rarely exceeds 200,000 cwt., after the necessary correction has 
been made for the overlapping of returns and unavoidable duplication—due 
to the exports of one province appearing again as the imports of another. 
So far, then, the coastwise sea-borne trade by no means manifests a vigo¬ 
rous demand for wheat by the people of India. On a further page (198) 
particulars are given of the probable consumption of wheat. For an 
j average year the total consumption of all India does not exceed six million 
' tons, and if to that figure be added the foreign exports the result may 
1 be accepted as showing the total production. But it is in Northern India 
mainly that wlieat is consumed, so that the provinces, such as Bengal,. 
Madras, and Bombay, that possess a sea-board, would natuaily be ex¬ 
pected to manifest a very small interchange in this commodity. 
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The observation (deducible from the above table) may doubtless have 
been made by the reader, that the imports of the provinces of India, for some 
years past, have been in excess of the exports, whereas formerly the exports 
were in excess of the imports. The absence of a balance between imports and 
exports is customary in most returns of coasting trade and is due to many 
considerations. A large number of ships are often at sea, the cargoes of 
which have been recorded as exports, but not having been delivered when 
the year closed, they do not appear as imports and thus upset the relation 
of the record of imports and exports by being carried into another year. So, 
again (and this is particularly applicable to wheat), a province may have 
extensive transactions within its own ports, but little or none to external 
provinces. Thus, for example, the bulk of the Bombay imports coastwise 
are drawn from Sind and Goa—provinces which largely export, but 
practically import no wheat. Were Goa to receive a separate place 
in the coasting returns (similar to what is given to Sind, Bengal, etc., 
etc.), the balance sheet of the trade would come out more nearly correct; 
but, like the Native States, it is not so treated, and the result follows that 
its trade appears but on one side of the total account of the Indian trans¬ 
actions, vie., as imports by Bombay, not as exports from Goa. The fact 
that the total coastwise exports of the provinces of India are not balanced 
by their imports, is a matter of less importance than the evidence which 
the figures afford of the comparative insignificance of the local trade in 
wheat, which the provincial exchanges demonstrate. Thus Bengal, in 
only one year (1882-83) during the past fifteen, has had a net import. 
Its average coastwise net exports for the five years, ending March 1891, 
were 47,326 cwt. The exports of Bengal go mainly to Burma, and 
the above average for the past five years provides for the corresponding 
average net import by Burma, which will be found to be 35,882 cwt. In 
only two years has Burma exported wheat in excess of its imports, vie., in 
1882-83 and in 1884-85. The production of wheat in Burma proper is 
very small indeed, and the Lower Province at least must be largely depen¬ 
dent on its coastwise supply of 35,882 cwt. Bengal, during the fifteen 
years dealt with in the above table, will be seen to have in only one year 
(1882-83) manifested a net import, so that from the coastw'ise trade re¬ 
turns we learn very little regarding local consumption. To obtain a 
knowledge of the Bengal consumption, reference must accordingly be 
made to the traffic by land routes. Madras, on the other hand, produces 
practically no wheal, and its supplies drawn by the railw'ays amount on 
an average to about 100,000 cwt. from Bombay Presidency and to a 
smaller extent from the Nizam's Territory, so that if to that quantity be 
added the average net import (shown during the past five years) as 
carried coastwise, we learn that the consumption of wheat in Southern 
India does not on an average materially exceed 200,000 cwt. Its coast¬ 
wise imports are obtained mainly from the northern ports of the Presi¬ 
dency. firom Bombay port, and in a smaller degree from Bengal. Turning 
now to Bombay and Sind W'e learn that the former province has shown 
a net export as frequently as a net import (during the past fifteen 
years), but that for the latter half of that period, Bombay has manifested 
a distinct tendency to become an importing province, drawing its chief 
coastwise supplies from Sind and Goa. During the past three years 
(w'hich consecutively have manifested an excess of imports over exports) 
the net import has averaged 357,659 cwt. Of that amount Goa in 
1889-90 (for example) furnished 201,934 cwt. and Kattywar I 4 .» 65 ^ cwt. 
The imports from Bengal and Madras may be said to be rendered of no 
moment, through the exports 10 these provinces balancing the record, 
rhe imports from Sind are, however, considerable; in 1889-90 they came 









• Prodticts of India, 




By Rail, Road, and River. (G. Wait.) TRITICUM 

sativum. 


59^347 cwt. Btit it need scarcely be said that these imports were to 
the port town of Bomba}^ and until evidence be obtained to the contrary 
it may safely be assumed the drain towards the Western capital has 
its existence in the foreign trade. During only three years of the fifteen 
here dealt with has Sind manifested a net import, •oiz.y i88o-8i, 1881-82, 
and 1886-87. For the past four years the average net export has been 
140,089 cwt., a quantity which will be found to have sufficed to meet the 
markets which Sind finds remunerative in Bombay port town, Cutch, 
and Kattywar. 

Having thus demonstrated the lessons that may be learned from the 
study of the coastwise trade with regard to the Indian traffic and con¬ 
sumption of wheat, attention may be turned to the records (such as they 
are) of the internal transactions carried by 

Rail, Road, and River.—It is often very difficult, in dealing with Indian 
trade, to obtain returns for a particular year and framed uniformly on the 
same plan for each route along which goods are carried and distributed. 
This difficulty the writer has been in the habit of combating (throughout 
the compilation of this work) by furnishing particulars of more than one 
year, so that the reader may be enabled to form a conception of the bear- 
mgs of each section of the trade, even although it may be impossible to 
furnish particulars of the last year in one section of the trade though pos¬ 
sible in another. The Government of India experimentally issued in 
1888-89 an imperial review of all Rail and River returns. To construct a 
similar statement for 1891-92 would necessitate many weeks’labour, and 
the result when obtained might not even then be deemed very satisfactory. 
Even were the returns of rail and river accurately worked out, two important 
routes of transport w'ould still remain untouched, namely, the Road and 
Canal traffic. The registration of the imports into the Provinces, Port 
towns,and Native States, of wheat in 1888-89 came to 2,98,67,722 maunds 
(or say 21,334,087 cwt.). Before attempting to deal with the provinces 
that furnished that amount, the receipts may be first exhibited. These were 
in the order of importance -Bombay port towm 1,53,64,191 maunds; 
Karachi 59,95,883 maunds; Calcutta 58,05,431 maunds; Sind province 
13,11,281 maunds; Rajputana and Central India 4,35,781 maunds; 
the North-Western Provinces and Oudh 2,92,425 maunds; Bombay 
Presidency 2,87,560 maunds; Bengal province 1,68,614 maunds,^ Madras 
1,52,632 maunds; the Panjab 1,06,391 maunds; the Central Provinces 
1,10,277 maunds; Madras Ports 67,414 maunds; Mysore 48,294 maunds; 
Nizam’s Territory 14,658 maunds; Assam 5,650 maunds; and Berar 
1,240 maunds. So far then for the receipts of wheat, but to give full force 
to the interchange it becomes necessary to exhibit the producing prov¬ 
inces by a statement of the exports. By deducting from the figures 
about to be given those above (for the corresponding provinces) the net 
importer net export, as the case may be, will be manifested. The Central 
Provinces, during the year 1888-89, headed the list of exporting provinces 
with 1,00,16,387 maunds (or say 7,154,562 cwt.). Next came the Panjab 
5 ^?j 9 I >357 maunds; the North-West Provinces w'ith 40,19,070 maunds; 
Bengal w'ith 31,74480 maunds; Sind with 25,25.888 m.aunds; Bomb.ay . 
with 24,07,680 maunds; Berar with 8,64,069 maunds; Rajpulana and | 
Central India with 6,94,844 maunds; Madras with 61,010 maunds; and; 
the Nizam’s Territory wth 53,724 maunds. Smaller quantiiies were also 
returned to the provinces of India from the seaport towns, but these may [ 
be left out of consideration. We thus learn that ti*; chief expci ting 
provinces, during the y ^ar under considcralion, were the above in the Girder | 
mentioned. « 
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Of the exports from the Central Provinces 08,72,724 maunds (or say 
7,051,946 cwt.) were taken by the port town of Bombay. The presump¬ 
tion may be admissible, therefore, that the major portion of that import 
left India as part of the exports from Bombay to foreign countries. The 
balance of the Central Provinces’ exports went to Calcutta (76,739 
maunds); to Rajputana and Central India (23,447 maunds); to Bombay 
Presidency (25,092 maunds;; and to the North-West Provinces and Oudh 
(17,108 maunds). 

The' Panjab has been shown above to be, after the Central Provinces, 
the next most important exporting province. Of the total exports from 
the Panjdb (59,91,357 maunds) 34,70,428 maunds (or say 2,478,877 cwt.), 
figure as imported by Karachi, the balance of the Panjab exports being 
made up as follows13,08,222 maunds taken by Sind province; 
8,20,673 maunds by Bombay; 2,04,186 maunds by the North-West 
Provinces and Oudh ; 1.41,869 maunds by Rajputana and Central India ; 
35,846 maunds by Calcutta; 10,131 maunds by Bombay Presidency; 
and 2 maunds by Madras. Thus^ so far as the above returns show, the 
Central Provinces^ wheat is mainly exported from Bombay and the 
Pamdb wheat from KarAchi, The amount of the former that found its way 
to Calcutta in 18^8-89 and of the latter to Bombay was almost unimpoit. 
ant. It has already been explained, however, that the improvements and 
extension of railway facilities have greatly altered the relative shares of the 
wheats that are now exported from Bombay, Karachi, and Calcutta. 

But in the above statement of the order of importance of the exporting 
provinces the North-West Provinces and Oudh stand next to the Panjab. 
The total exports from these provinces in 1888-89 40,19*070 maunds, 

of which 22,25,226 maunds (or say 1,589,447 cwt.) were taken by Calcutta ; 
12,60,872 maunds (or say 900,623 cwt ) by Bombay town; 2,29,432 
maunds by Rajputana and Central India; 1,56,203 maunds by Bengal 
province; 1,03,574 maunds by the Panjab; and 43,686 maunds by 
Bombay province. Thus the bulk of the North-West Provinces' wheat 
exports in i888-8g went to Bengal, but there is reason for believing that 
the Bombay share of these has (at the expense of Calcutta) been greatly 
increased through the facility effected by the Midland Railway 
System. 

After the North-West Provinces and Oudh, Bengal, by the above returns 
is the next most valuable exporting province. Out of the total exports, 
31,74,480 maunds, Calcutta, as would naturally be expected, took 31,66,895 
maunds (or say 2,262,068 cwt.). 

Sind in point of importance as an exporting province has now to be 
dealt with. The total exports in 1888-89 were 25,25,888 maunds, and 
of that amount very nearly the whole went to Karachi, vis., 25,25,455 
maunds (or say 1,803,896 cwt.). 

Lastly, of the large exporting provinces, comes Bombay with its exports 
in 1888-89, 24,07,680 maunds, of which Bombay port town took by far the 
major portion, vis., 22,09,301 maunds (or say 1,578,072 cwt.). The pro¬ 
duction of wheat in the Bombay Presidency (it has already been remarked) 
shows signs of considerable expansion, but it may fairly be said of the pre¬ 
sent traefe that by far the major portion of the foreign exports from the 
Port Town of Bombay is in Central Provinces’ wheat. 

Now, disregarding the remaining transactions, shown in the rail and 
river returns of India for 1888-89, we may bring together the chief items 
shown above under the’ headings of the exporting ports 
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Imports 



Total of the 


Imports by 

Imports by 

Imports 

From 

by Bombay 

Karachi. 

Calcutta. 

by the three 

Port. 

Cwt. 

Cwt. 

Ports. 


Cwt. 


Cwt. 

Central Provinces • . 

Panjdb . , . . 

7,051,946 

586,195 

Nil. 

2,478,877 

54,814 

25,604 

7,106,760 

3,090,676 

North-West Provinces and 
Oudh 

Bengal ..... 
Sind ..... 
Bombay .... 

900,623 

Nil. 

Nil. 

1,578,072 

Nil. 

Nil. 

1,803,896 

Nil. 

1,589,447 

2,262,068 

Nil. 

Nil. 

2,490,070 

2,262,068 

1,803,896 

1,578,073 

Total Imports 

10,116,836 

4,282,773 

3,93 b 933 

18,331.542 

Foreign Exports . . 

Balance available for local 
consumption and coastwise 
exports or where deficient 

10,654,163 

4,004,039 

2,950,985 

17,609,187 

the amount is indicated that 





has to be made up by coast¬ 
wise and road traffic . . 

—537*327 

+ 278,734 

+ 980,948 

+ 722,355 


It will thus be seen that the recorded transactions by rail and river tally 
so very nearly with the requirements to meet the exports to foreign count- 
riesthat their accuracy is assured. Of the three exporting ports, Bombay 
alone requires the aid of the coastwise imports to bring its land route 
receipts up to the necessary standard. But it has already been shown 
that Bombay is the chief province of India that directly benefits by the 
coastwise trade. In the year for which the above review of the rail-borne 
trade was framed, Bombay had a net import coastwise of 104,853 cwt. btill 
that amount does not entirely remove the deficit so, that we have to presume 
that either the exports of that year were largely drawn from surplus stocks 
or that the road traffic is very considerable. Oiie other feature of the 
above tabular statement need only be here alluded to, the very large 
amount-shown as retained in Calcutta. The coastwise exports were, 
however, very considerably, namely, 58,120 cwt. net an^d there is usually a 
fairly extensive return trade by rail to the province. What may also be ad¬ 
mitted as worthy of consideration may here be mentioned, namely, the dis¬ 
tance of the w 4 at.ficlds-of Bengal, renders the error of defective road 
statistics of no moment in the case of Calcutta, while the nearnep to Bom¬ 
bay necessitates a large margin being reserved for defective road trade in 
Western India. But even were it necessary to believe that Calcutta used 
up goo,000 cwt. of wheat per annum or retained large f^^cks in hand, 
either view would not be unreasonable. The City of Calcutta, with its ap¬ 
proximately a million population, possesses a large European com^nunity of 
bread-eatefs. But in this light it may be pointed out that re¬ 

ports by all provinces came to 21,334.087 cwt., and of ^^at am un 
18 542 cwt. have been accounted for as consigned to the great export¬ 

ing oortf Deducting, therefore, the quantity drawn from the country by 

abimL ly confirms the opinion adv..nced .n more pla.-cs th.tn one 
of fCcXa . iw wheat as an article of food in India 

^enel-aUyr^Of course in the great wheat-produen^ provinces, such as the 
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Central Provinces, the Panjab, Bombay, and the North-West Provinces, the 
local consumption of wheat is doubtless considerable, but the demand for 
the grain is exceptionally small in all non-producing provinces. It may, 
in fact, be said that wheat is the food of certain sections of the wealthy 
population, but except in the Panjdb it can hardly be classed as a staple 
article of human food in India. The remarkably low record of internal 
and coastwise traffic in the grain (when the transactions of the foreign 
trade are excluded from consideration) is, therefore, significant of the posi¬ 
tion \^eat holds in India collectively. Contrast the facts furnished in this 
article, for example, with those of rice in another volume. It will {Vol. P., 
for example, be found that the Indian consumption of rice must be 
ai nualiy close on 25^ million tons ; that of wheat does not materially exceed 
six million tons. The average outturn for the four yearsending 1888, on the 
ascertained average area of 26.508,000 acres, under the crop, is found to 
have been 7,225,500 tons, or between 6 and 7 maunds an acre. This would 
be a little over 31 million quarters, of 480 fe. But the foreign exports of 
these years showed an average of nine hundred thousand tons, so that the 
Indian consumption, for the years named, must have been annually close on 
6 million b.ns, or say 27 million quarters. Expressed to the vast population 
of India this would represent but a nominal consumption—perhaps scarcely 
more than that of oneoi the numerous classes of grains known as millets 
(such 2isjuar)i but it has to be recollected that wheat consumption is very 
nearly confined to one or two regions. The Panjdb, for example, which has 
usually the largest area under wheat, exports comparatively the smallest 
amount, so that in the Panjdb wheat is an important article of diet. The 
Central Provinces, on the other hand, may with perfect safety be character¬ 
ised as growing wheat almost exclusively for the export market {Conf. mth 
p. 197). If, therefore, by a process of elimination the provinces that consume 
wheat be placed on one side, or if a figure be designed for each province to 
express the percentage which wheat plays to the total food of the people, 
there would remain by far the major portion of India for which no return 
could be furnished, and of which it will be correct to say that wheat is un¬ 
known as an article of diet (and scarcely as a luxury) to perhaps 95 per 
cent, of the population. These facts and statements explain, therefore, the 
remarkably small balance over foreign exports that, from the returns of 
rail, road, and river traffic, seems to be normally left in the non-wheat pro¬ 
ducing provinces and towns to meet local consumption. But to bring this 
brief review of the Indian wheat trade to a close, it docs not seem necessary 
to do more than to furnish three tables of the internal trade : (1) one for Bom¬ 
bay in which the transactions with the port are isolated from those with 
the presidency j (2) a similar statement for Karachi; and (3) for Calcutta. 
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70,09,1x4 
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8.873 
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37 


X06 
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95,46,389 
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35,37,X3a 
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24,43,967 
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95,46,389 

2,I3,\3,812 

37,973 

59.039 

97,33,959 

3,38,84,069 

13,391 

33,494 

3,535 

10,163 

1 

25J7,i59j 

73,94,332 

,4,411 

13,600 

244,3,408 

74,82,938 
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Table No. VII. 

Analysis of the Rail- and River-borne Wheat Traffic of Calcutta during 
the past three years* 


RAIL-BORNE 
Trade of 
CALCUTTA. 



Imports. 

Exports. 


1888-89. 

1889-90. 

1890-91. 

1888-89. 

1889-90. 

1890-91. 

By- 

Mds . 

Mds , 

Mds . 

Mds . 

Mds , 

Mds . 

East Indian Rail¬ 

43,37,729 

30,55,746 

25,96,286 

2,392 

533 

642 

way. 

Eastern Bengal 

1,48,867 

60,405 

1,05,716 

931 

1.501 

1,633 

Railway. 

Boat • 

9,54,341 

6,71,732 

6,65,774 

7,822 

6,642 

5,828 

Road 

2,178 

1,084 


56,743 

74,706 

1,01,910 

Inland steamer 

64,494 

67,592 

1,00,702 

2,303 

3,142 

2,202 

18,88,622 

Sea. 

11,298 

543 

1,187 

40,91,631 

21 , 88,740 

Total 

S 5 .'8.907 

38.57.'02 

34,69,665 

41.61,722 

22,75,264 

20,00,837 

Equivalent in 
cwt. 

• 3.942.076 

2,755.076 

2,478.332 

2,972,659 

1,625,188 

1,427,169 


It has been thought unnecessary to prepare a detailed statement of the 
transactions with Bengal province alongside of that of Calcutta (similar 
to what has been furmshed above for Bombay and Sind), but it may be 
said that the total imports during 1890-91 came to 65,222 maunds and 
the exports (excluding those to Calcutta) were 97,661 maunds.^ The prov¬ 
ince thus manifests a net export, but it is significant that its imports and 
exports are almost exclusively to and from the North-West Provinces, and 
from and to Behar. An inspection of the registration of the Bengal rail 
traffic reveals the fact that other than with Behar and with Calcutta no 
part of the province participates in the wheat trade to external blocks. 
Even the traffic with internal blocks is very limited, so that Bengal may 
sefely he said to practically not consume wheat. 

It need, therefore, be only necessary to furnish a statement of the Cal¬ 
cutta wheat supply in order to show the sources from which derived 

1888-89. 1889-90. 1890-91. 

Mds. Mds. Mds. 
.24,73,931 9,691846 15,91,533 


Behar ... 

North-West Provinces and Oudh 
Bengal . « . . 

Pan jab ..... 
Central Provinces . 

Other places . . . • 

Total 


22,25,226 18,99,657 11,42,290 

6,94,095 4,95,291 4,84,798 

35,846 4 , 03,101 1,95,203 

76.739 87,421 53,236 

13,070 2,786 3 ,Go 5 

55 ,18,907 38,57 ,103 34,6o,.‘ ^5 


The wheat from the North-West Provinces that drains to Calcutta, comes 
for the most part from Gonda, Bulandshahr, Bara^anki, Allyehur, Hurdoi. 
Fvzabad, Goruckporc. Baraich, Skaporc, otc. fhe Behar wheat is, on the 
other hand, mainly derived from Monghyr, Sontl.al Pergan^as. Bhagulpore, 
«;H-ihahad Patna Saran, Maldah, Durbhanga, Gya, Chumpamn, etc 
The purely Bcnga’l wheal, exporui from Calcutta comes from the following 


SOURCES 
OF WHEAT 
Exported 
from 

CALCUTTA. 
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TRIUMFETTA Xhe Paroquet Burr. 

rhomboidea. 


CALCUTTA 

Wheat. 


districts, for which the quantities furnished in the three lasfyears may be 


given :—■ 

i888-8g. 

1889-90. 

i8go*9i. 


Mds. 

Mds. 

Mds. 

Nuddea .... 

• 3,81,976 

2 , 35 , W 7 

2,31,957 

Hooghly ♦ . . 

. 76,566 

72,764 

78,690 

Moorshedabad * • . . 

. 94,084 

82,513 

67,959 

Other districts • 

1,41,469 

1,04,867 

1,06,195 

Total 

. 6,94,095 

4,95,291 

4,84,798 
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(y. Murray.) 

TRIUMFETTA,' Linn,; Gen, PI,, 224^ 986, 
Triumfetta annua, Linn,; FI. Br. Ind., /., sgO; TiLiACEiE. 

Syn.—T. POLYCARPA, Wall,; T. trichoclada, Link,; T. indica, Lam. 

Vern.— Aadai-otii, Tam. j Chiktiy Hind. 

References.— Atkinsony Him. Disf., 3o6; Gasetteery Bombay, XV., 428, 

Habitat.—An herbaceous shrub, common in the Tropical Himalaya from 
Simla to Sikkim, the Khdsia Mountains, Assam, the Konkan, Ava, and 
the Andaman Islands. 

Food.—It produces orange-coloured flowers, and fruit of the size of 
a large pea. Green paroquets feed on the ripe fruit or burr, hence, in 
Jammca, the plant is known as Paroquet Burr. 

T. pilosa, Roth.; FI. Br, Ind., /., 394, 

Syn.—T. PILOSA, var. / 3 , Thwaites; T. tomentosa. Wall,; T. glandu- 
LOSA, Heyne ; T. polycarpa. Wall.; T. oblongata, Link. 

References. — Dale. & Gibs., Bomb, FI., 25 ; Thwaites, En. Ceyl. PL, 3r ; 
Atkinson, Him. Dist,, 3o6 ; Gazetteers: — Bombay, XV., 428 ; N.^W, P,, 
IV., Ixix, 

Habitat.—Found throughout the tropical parts of India from the 
Himalaya to Travancore and Ceylon. 

Food.—It produces yellow flowers and small fruit of the size of a 
cherry. The remark made of the fruit of the above is equally applicable to 
that of this species. 

T. rhomboidea, yacq.; Bl. Br. Ind., I., 39s ; Wight, Ic., t. 320. 

Syn.—T. Bartramia, Foxb,; T. trilocularis, Roxb.; T. angulata, 
Lam.; T. angulata & acuminata. Wall.; T. vestita. Wall, 

Vern.— Chikti, Hind. ; Bun-okra, Beng. ; Aadai-otti, Tam. 

References. — Roxb., FI. Ind., Ed. C.B.C., 3g0y 3gr ; Dah. & Gibs., Bomb, 
FI., 25; Thwaites, En. Ceyl. PI.3 3i ; Stewart, Pb. PL, 28; Gamble, 
Man. Timb.y 52;- Atkinson, Him. Dist., 3o6; Dymock, Warden, & 
Hooper, Pharmacog. Ind., I., 238; Gazetteers .—Mysore & Coorg, I., 58 ; 
Bombay, XV„ 428 ; N.- W. P., /., 79 ; IV., Ixix. 

Habitat.—An herbaceous plant, met with throughout Tropical and Sub¬ 
tropical India and Ceylon, ascending to 4,000 feet in the Himalaya. 

Fibre.—The plant yields a soft glossy fibre, which is said to be consi¬ 
derably utilised in Madras. 

Medicine.—All the species belonging to this genus are mucilaginous, 
and are used as demulcents, but this is the one generally employed. The 
mucilage is said to make a serviceable injection for inveterate gonorr¬ 
hoea. The burr-like fruit is believed in India to promote parturition. 
The members of this genus are the Lappuliers of the French colonies, 
and bear the significant names of Herhe a cousin, peu de moine, and tetc 
a 7iegre {Pharmacog. Ind.). 

Food.—In the Panjdb the plant is eaten as a pot- herb in times of scar¬ 
city {Stewart). 
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Truffles. 


{J. Murray.) 


TUKPINIA, 

pomifera. 


TRUFFLES. 

Truffles, Baillon, Trade de Bot. Med, Cryptogam.^ 125, 

References.— Pb. PI,, 268; Baden Poioell, Ph, Prod., 258; 
Smith, Ecoii. Diet., 418. ^ . rr u ' a 

Habitat.—Stewart describes truffles as being found in Kashmir, ana 
Baden Powell mentions them as obtained from the ch{r forests of Kangra. 
Specimens sent by the latter to Kew were identified as Melanogaster 
durissimus, Cooke which see. . 

The best truffles belong to the genus Tuber, which has given the name 
to the order Tub braced. Those most appreciated are T. cibanum, 
Sibth. ; T. melanospermum, Vittad..; T. sestivum, Vtttad. ; T. magnatum, 
Pico; and T. mesentericura, Vittad, ; natives of France and Italy. The 
only European Melanogaster of economic value is M. variegatus, Zul. ; 
which though eatable is much less delicate in flavour than the French 
truffle. It is sold under the name of “ Black Truffle.” 

Food.—All the above-mentioned truffles are largely employed for culi¬ 
nary purposes, especially on the Continent. Baden Powell describes the 
Kangra truffle as occasionally eaten by the Natives. It is brown or 
black inside, “ highly flavoured and of excellent qualit3^” It grows to a 
large size, a diameter of 4 inches being by no means uncommon, and is 
said to resemble the Piedmontese truffle (T. magnatum) in shape and 
flavour. It is probable that, though used by Europeans in cookery, it, 
like the English species of the same genus, is of inferior quality. It 
is said that the Natives discover its presence in the soil by smell. 

TULIPA, Linn,; Gen. PI., III., 818. 

Tulipa stellata, Hook.; Linn. Soc.Jour., XIV., 288 ; Liliachi®. 

^Bhumphor, chamuni, padiina, jal k&kar, chatnoti, piperi, PB.j 
Shanddi gut, ghentol, PuSHTU. 

References.— Pb. PL, 235 ; Baden Powell, Pb. Prod., 260 ; Atkin¬ 
son, Him. Dist., 3 rg ; Gazetteer, Simla, r 3 ; Agrt.-Horii. Soc., Jnd., 
Journal {Old Series), X!V., 14; {New Series), /., ro6. 

Habitat.—Common in the Western Panjdb, the Salt Range, the Siwa- 
liks and the outer Himdlava to Kumaon. 

Food & Fodder.—The bulbs are frequently eaten by Natives, and 
are sold for that purpose in some of the bazdrs, eg., in Peshawar. They 
are also eaten by animals. 

Turmeric, see Curcuma longa, Roxb.; Scitamine/e; Vol. II., 659. 

Turnip, see Brassica campestris, Linn,; sub-species Rapa, Vol. I., 523. 

Turpentine, see Pinus, Vol. VI., Pt* I., 238, and Pistacia, Vol. VI., Pt. I., 
271. 


TURPINIA, Vent.; Gen. PL, L, 4 ^3^ 999- 

[ 97a / Sapindace^. 

Turpinia pomifera, DC.; FI. Br, Ltd., /., 698 ; Wight, Ic., /. 

Syn. —Dalrympelta pomifera, Roxb,; T. nbpalensis, Wall.j T. 

MICROCARPA, W. & A .; T. MARTABANICA & LATIFOLIA, Wall.; CAN.V- 
RIUM SAJIGA, Ham. 

VQva.—Thali, nagpat, Nepal; Jankh'dm, Sylhetj Mdrgut, singnok, 
LepchA; Bundibru, Mechi ; Nila, NiLGHtRis; Taukshama, daukyamn, 


Burm. , , 

References— PI. Ini., Pi- C.B.C., its; TiKtrtHcs, h i- Ujt. >■!., 
7 / ; Kura, For. FI. lUa m., /., 39^; (romhle, Man. Timb., >03 ! BcidoM, 
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TYLOPHORA ^ well-known medicinal Plant 

asthmatica. .. 


FOOD& 

FODDER. 

Fruit. 

84s 

Leaves. 
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Habitat.—A moderate-sized deciduous tree, found in the Eastern Sub¬ 
tropical Himalaya from Nepdl to Sikkim, at altitudes of 2,000 to 7,000 feet, 
also in the Khdsia mountains, Assam, Sylhet, Cachar, Chittagong, Burma, 
and Penang, and in the Western Peninsula from thfe Konkan southwards. 

Food & Fodder.— The fruit is edible, and the leaves given as fodder. 

Structure of the Wood. -Grey or pale-brown, soft, fibrous but close- 
grained, soon attacked by insects; weight 3oIb per cubic foot. It is not 
used. ' 

Turquoise, Man, Geol, Ind,, Vol, III , 

Occurrence.—The existence of the true turquoise in India is doubtful. 
From the presence of blue streaks in the copper ores of Ajmir, Mr. Prlnsep 
suggested the possibility of the stone being found there. Subsequently 
Dr. Irvine reported its existence in these measures, but, according to Ball, 
the so-called turquoises of Ajmir are only blue copper ore. The principal 
turquoise mines in the world are at Ansar, near Nishapur, in Khorasan, 
Persia. 

The turquoise is largely used by the Natives of India in jewelery but 
imitations are perhaps more generally employed than the true stone. 
Conf* viith Carnelian, Vol. II. 

TUS3ILAGO, Linn, ; Gen. PL, //., 438. 

Tussilago Farfara, Linn.FI. Br. Ind., III., 330 ; Compositje. 

Vern.— Wdtpan,PB, 

References.— Stewarl, Pb. PI,, i 3 i ; Year-Book Pharm., 1874, 626; Smith, 
Econ. Diet,, 128; Agri.-Horti, Soc,,Ind., Jour, XIV,, 26,55. 

Habitat. —A white, wooly herb, found in the Western Himalaya, from 
Kashmir to Kumaon at altitudes of 6,000 to 11,000 feet 5 distributed to 
North and West Asia, North Africa, and Europe. 

Medicine.— The plant is bitter and astringent, and contains a large 
quantity of mucilage. The leaves are sometimes used as a dressing for 
wounds in the Panjdb [Stewart)*, in Europe they are smoked like tobacco 
as a domestic remedy for asthma. 

TYLOPHORA, Br,; Gen, PL, //., yyo. 

\Ic,, t, ; AsCLEPIADEiE, 

Tylophora asthmatica, W,& A,; FL Br, Ind,, IV,, 447 Wight, 

Syn.—T. PUBESCENS, Wall.; T. vomitoria, Voigt; Asclepias asth¬ 
matica, Willd, ; A. TUNICATA, Hort, Calc,; A. vomitoria. Keen,; 
Cynanchum vomitorium, Lam.; C. viridiflorum, Siihs,; C. flavum 
& BRACTEATUM, Thunb. ; Thwaites; C. Ipecacuanh.a, Willd. ; C., 
INDICUM, Herb, Burm. 

Vern.— Jangli-pik'vdn, antamul. Hind.; Anto-mul, Beng.; Mendu 
Ubiya; Pitmdri, kharaki-rdsna, anthamul. Bomb.; Pitakdri, Mar.; 
Pit-kdri. Dec. ; Nach-churuppdn, nanja-murich-chdn, 7 idy-pdlai, p6yp 
pdlaf, Tam.; Verri-pdla, kukka-pdla, kdka pdla, Tel.; Valli-pdla, 
Malay. } Sing. 

R^erences. — Roxb.,Fl. Ind., Ed, C.B.C., 252; Voigt, Hort. Sub, Cal., 
53 o ; Thwaitas, En, Ceyl, PL, 19? ; {ExcL var. ( 3 ) ; Dais, & Gibs., 
Bomb. FL, 150 ; Mason, Burma & Its People, 479 ^ 8^1 ; Sir W. Elliot, 
FL Andhr., 77, 102, igi ; Pharm. Ind., J42, 458 ; Ai^^ie, Mat. Ind., 11 .^ 
83 ; O'Shaughnessy, Beng. Dispens., 45 L 455 ; Moodeen Sheriff, Supp. 
Pharm. Ind., 249 ; Dymock, Mat, Med. W, Ind., 2nd Ed., 5^9 ; Fleming^ 
Med, PL & Drugs, as in As, Res,, Vol. XL, 13s; Fluik. & Hanb., 
Pharmacog., 427 ; Bent. & Trim., Med. PL, i. 177 ; Official Corresp. on 
Proposed New Pharm. Ind., 284; Drury, U. Pi,, 484; Lisboa, if. Pi, 
Bomb.s 256 ; Bidie, Prod. S. Ind., J2 ; Gazetteers .’—Mysore & Coorg, /., 
63; Bombay, XV,, 488; Hunter, Orissa, IL, i8i; Gribble, Man,, 
Cuddapah, 200. 

Habitat.—Met with in N. and E. Bengal, Assam, Kachar, Chittagong, 
Deectn Peininsuln, Burma to Malacca; common in Ceylon. 
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A Substitute for Ipecacuanha. {J, Murray.) 


TYLOPHORA 

asthmatica. 


Medicine.—The medicinal properties of this plant apfiear to have 
been long known to the Natives of those localities in which it occurs, it 
is, however, not mentioned in any of the ancient standard Sanskrit n 
Muhammadan works on Materia Medica, and was first hto g 
notice of Europeans by Roxburgh, who writes as follows Un the coast 
of Coromandel, the roots of this plant have often been used as a substi¬ 
tute for Ipecacuanha. I have often prescribed it myself, and ahvays 
found it answer as well as I could expect Ipecacuanha to do. I have also 
often had very favourable reports of its effects from others. It was a 
very useful medicine with our Europeans who were unfortunately prisoners 
with Hydar Ally during the war of 1780, 1781, 1782, and 1783. in a 
pretty large dose, it answered as an emetic; in smaller doses, often re 
peated, as a cathartic, and in both ways very effectually. 

“ I had made and noted down many observations of its uses when in 
lartre practice in the General Hospital at Madras in nnd 1778, 

but lost them, with all my other papers, by the storm and inundation at 
and near Coringa in May 1787. I cannot therefore be so full on the 
virtues of this valuable, though much neglected, root, as I could wish. 1 
have no doubt but it would answer every purpose of Ipecacuanha. 

“The Natives also employ it as an emetic; the bark, of about three or 
four inches, of the fresh root, they rub upon a stone, and mix with a little 
water for a dose; it generally purges at the same time. 

“ Dr. Russell was informed by the Physician General at Madras 
fDr. J. Anderson) that he had many years before knotyn it used, both by 
the European and Native Troops, with great success in the dysentery which 
happen^ at that time to be epidemic in the camp. Ihe store of Ipeca¬ 
cuanha had. it seems, been wholly expended, and Dr. Anderson, finding 
the practice of the black doctors much more successful than his own, 
acknowledged, with his usual candour, that he was not ashamed to take 
instruction from them, which he pursued with good success ; and collect- 
ing a quantity of the plant which they pointed out to him, he sent a large 
package of the roots to Madras. It is certainl}' an article of the Hindu 

Materia Medica highly deserving attention/’ , ^ 

Ainslie adds his testimony to the value of the drug, and remarks that 
the Vytians prize it for its expectorant and diaphoretic properties, and 
often prescribe it in an infusion to the quantity of half a tea-cupful, for 
the purpose of vomiting children who suffer much from phlegm. Fleming 
repeats Dr. Russell’s note on the opinion of the Physician,General of 
Madras, and strongly recommends extended trial of the drug. Later, 
Sir W. O’Shaughnessy records his opinion that the ernetic properties of 
the root^ are well established, but that it requires to be given in double the 
dose of the true Ipecacuanha, for which it affords an excellent substitute. 

Owine to this concensus of opinion in its favour it was admitted as 
officinal in the Befigal Pharmacopceia of 1844. On the compilation of the 
Pharmacopoeia of hidia An 1868, the opinions of the above writers were 
confirmed by numerous reports to the Committee who superintended the 
preparation of that work. The root was, however, superseded by the 
dried LEAVES which were found to be more uniform andcertain in their 
action, and were therefore made the officinal part of the plant. They are 
described as one of the best indigenous substitutes for Ipecacuanha 
Their actions are emetic, diaphoretic and expectorant j they arc recom¬ 
mended as useful in all cases indicating the necessity of emesis, and as 
a remedy for dysentery, catarrh and other ,0 -o 

anha is eenerallv employed. The dose as an emetic is from 25 to 
grafns of thedrLi leLes powdered, a diaplioretk and ‘•xpe^ 
from to grains thrice daily or oftener. Moodeen Sheriff, m the long 
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writers were right in preferring the root to the leaves, but that both are 
inferior to certain other indigenous substitutes for Ipecacuanha. 
CHEMISTRY, Chemical Composition.— A concentrated infusion of the leaves has 

859 ^ slightly acrid taste. It is abundantly precipitated by tannic acid, by 

neutral acetate of lead or caustic potash, and is turned greenish-black by 
perchloride of iron. Broughton of Ootacamund obtained from a large 
quantity of leaves a small amount of crystals—insufficient for analysis. 
Dissolved and injected into a small dog they occasioned purging and 
vomiting {Phar?nacographta), 

Special Opinions.— § ‘‘Tylophora asthmatica is one of the com¬ 
monest plants in the fields and low and sandy jungles in Southern India. 
No part of this plant is sold in the bazdr, but it can be very easily ob¬ 
tained in any quantity at the cost of collection. I have frequently used 
it during the last 16 or 17 ye^rs, and found every part of it, includ¬ 
ing the follicles, to possess the emetic property; but the roots and 
leaves are by far the best. Of the two latter, again, the roots are not only 
superior in their action to the leaves, but also much more easily reduced 
to a fine powder. The roots of T. asthmatica are involved in the greatest 
confusion as to their physical characters, and I shall, therefore, describe 
them here before speaking further of their medicinal properties. The root 
of this plant consists of many thin fibres or fibrils attached to a small 
woody portion, which is the axis or centre between them and the stem. 
The number of fibrils in each root is very variable, generally from 5 to 20, 
and sometimes upwards of 50. They are from 2 to 6 inches long, about a 
line in thickness, and of a pale or dirty white colour. They are seldom 
branched, but generally give attachment to very thin and hair-like fibres or 
rootlet. Their taste is slightly nauseous, but without the least bitterness. 
The roots of T. asthmatica in my collection of drugs at Calcutta have 
been gathered by myself with a view to avoid every doubt as to their 
genuineness. They correspond exactly with the above description. It is 
a matter of surprise that a doubt should exist in the description of the root 
of a plant which is found everywhere in this country and can be examined 
at any moment, if necessary. At one time I thought that T. asthmatica 
was the best substitute for Ipecacuanha in India, but from subsequent 
and more extensive experience of Native drugs I find that it is not the best, 
but one of the four or five best substitutes and ranks after Randia dume- 
torum, Strychnos potatorum, and Luffa amara. Dose Of the root and 
leaves, as an emetic, from 40 to 50 grains; and as a nauseant and expec¬ 
torant, from 4 to 10 grains. Dose :—Of the root, as a remedy in dysen¬ 
tery, from 15 to 30 grains or more ’’ {Honorary Surgeon Moodeen Sheriffs 
Khan Bahadur, Triplicane, Madras). '‘A liniment prepared with the 
root is applied to the head in cephalalgia and neuralgia” {Native Sur- 
geon T. Ruthman Moodelliar, Chingleput, Madras Presidency), "Still 
used as one of our indigenous medicines” {Surgeon^Geiieral W, R. 
Cornish, F.R.C.S., CJ.E., Madras), " Diaphoretic and expectorant in 
doses of 10 and 15 grains, and emetic in 30-gr. doses; used in diarrhoea 
and dysentery and often employed as a substitute for Ipecac ” {Surgeon^ 
Major A, R. Dobson, M.B,, Bangalore). 

Tylophora fasciculata, Ham.; FI. Br, Hid., IV., 40 ; Wight, Ic., 

Vern. — Bhui-dari, Bomb. [/. 848, 

References.— A/Zxsr. & Gibs., Bomb. FI., i5r ; Dymock, Mat. Med. W. tnd, 
2nd Ed., S2I ; Lisboa, U. PL Bomb., 267. 

Habitat.—Found in South Nepdl and the South Konkan. 

Medicine. -Dymock informs us that the plant is used in the South¬ 
ern Konkan as a poison for rats and other vermin, and that Dr. Lyons 
records a case in which it proved fatal to man. He suggests that, since 
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The Reed Mace or Elephant Grass. . Murray.) 


TYPHA 

angustifoHa, 


it possesses very active properties, its physiological effects should be in¬ 
vestigated. 

Tylophora mollissima, Wight; FL Br. Ind., IV., 43; Wight, Ic., 

U- ^275- 

Vern.Moshiki, Kaladgi (Bomb.). 

Reference.— Mat. Med. W. Ind., 2nd Ed., SSj.^ 

Habitat.—A native of the Nilghiri and Pulney Mountains. 

Food.—This herb is always more or less eaten in the Kaladgi Dis¬ 
trict, and was especially utilised during the Deccan Famine of 1877-78 
{Dyntock). 

TYPHA, Linn.; Gen. PI., III., gSS- C Typhace;e. 
Typha angustifoHa, Ltnn.; Roxh., FI. Ind:, Ed. C.B.C., 648; 

The Reed Mace, Lesser Cat’s Tail, or Elephant Grass. 

Syn. — T. ELEPHANTiNA, Roxh. 

Vem. — Pater, Hind. ; IJogld, Beng. ; Bora, Kumaon ; Kuruiar, dib, dab> 
pitz, yira, boj, lukh, patirasZgond, pan, bori, Pb, ; Pitz, yira, Kashmir > 
Pun, pollen = 6Mr, buri, Sind; Rdinbdna, Mar.; Ghabajarin, Guz. j 
Rdmabdna, ramban. Bomb.; Jammu, gaddi, emiga^junum, Tel.; 
Eraka, Sans. 

References.— G'raA., Cat. Bomb. PL, 227 ; Stuart, Pb. PL, 246; Elliot* 
FI. Andhr., 72; U. C. Dtitt, Mat. Med. Hind., 2g7 ; Dymock, Mat. Med* 
W. Ind., 2 nd Ed., 843 ; S. Arjun, Bomb, Drugs, 140 ; Murray, PL & 
Drugs, Sind, 16; Cat., Baroda Durbar, Col. & Ind. Exhib., No. 180 ; 
Baden Powell, Pb. Pr., 262, Sjg, 5 ^ 4 * 52i; Atkinson, Him. Dist., 3i8, 
752; Drury, U. PL, 435; Lisboa, U. PL Bomb., t 83 ; Birdwood, Bomb. 
Pr., 240; Christy, Com. PL & Drugs, VI., 48; Royle, Fib. PL, 35 ; 
Stock's R(J). on Sind ; Bidie, Prod. S. Ind., 76, 121 ; Settlement Report, 
Punjab, Lahore, i 3 ' Gazetteers:—Mysore & Coorg, I., 55 > 66 ; N. P., 
Ixxwii; Punjab, Mumuffargarh, 25; Hoshiarpur, 14; Ind. Forester, 
IV., 168; Agri.-Horti, Soc. Ind., Journal {Old Series^, X., 354 * {New 
Series), I., 105. 

Habitat.—A rush found on margins of tanks and rivers throughout 
India. 

Fibre.—The fibrous stems and leaves are used for many purposes 
throughout the country. In Kashmir they are employed for making 
sieves, and for thatching huts and house-boats, in the Panjdb, Kulu, 
and Kumdon for making soft matting, ropes, and baskets, and in Sind 
for the same purposes and for building the rude wicker-work boats called 
tirbo, used to cross the Indus during inundation. Graham states tfiat, like 
sedges in England, they are made up in bundles for buoys to support 
swimmers. The fibre has been recently tried in the Bally Mills for paper¬ 
making with success. It was described as easy of treatment. The fibre 
has been examined in Europe, and is said to be of fine texture, tolerably 
strong, and capable, with the aid of proper machinery, of being converted 
into textile fabrics. 

Medicine.—The down oLihe ripe fruit, and the soft wooly inflores¬ 
cence of the male spadix are applied like cotton to wounds and ulcers 

Food & Fodder.—The young shoots are edible and taste like as¬ 
paragus {Baden Powell). The roots are eaten in Kashmir. In Sind 
the pollen is largely employed as flour and eaten when made into bread. 
It was eaten in Bombay during the Deccan E'amine. The plant is a 
favourite fodder for elephants. 

Domestic, etc.—The long, tortuous, strong roots penetrate tlie soil 
to some depth, and are very valuable in binding the sandy banks of such 
a river as the Indus. The lower succulent part of the stem is said 10 
have the property of speedily and effertually clearing muddy water. The 
dried .stalks are used for making Native pens. In Peshawar the down 
of the ripe fruit is mixed with mortar to bind it. The pollen, like the 
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spores of Lycopodium, is inflammable, and is employed in Europe as a 
substitute for that substance. 
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Typha latifolia, Wiild. ; Stewart, Pb, PI., 246. 

The Greater Cat’s tail. 

Vera. — Patera^ Bijnor; Kanda-tcUa, Garhwal j Piz, yira. Hash. 
Boj, likh, dile, kindar, patira, gond, Pb.j M-.:do-pun, Sind; Jungl, 
bdjri, Bomb. 

References. —Dytnocki Mat. Med^ W. Ind»t 2nd Ed., Sgr; Murray, PL 
& Drugs, Sind, 17 ; Atkinson, Him. Dist., 3 18. 

Habitat.—Common in similar situations as the preceding, in the Pan- 
jdb, Sind, the Deccan, and probably also Kutch. 

Fibre,—Stewart describes this as employed similarly in every way to 
T. angustifolia in the Panjdb. Atkinson states that the leaves are largely 
used iVi Kumdon, in the manufacture of a coarse matting called horiya, 
of which some goo maunds are annually exported from the district. 

Food.—The root is eaten in Kashmir; in the Deccan the seeds are 
used as an article of food during famine seasons. 

Domestic.—The succulent lower portion of the stem is said to have 
the same property of clearing turbid water, as is ascribed to the preceding 
species. 

TYPHONIUM, Schott. / Gen. PI, III., 967. [ 6n, 

Typhonium bulbiferum, Dah.; DC., Monograph. Phanerog., II. 

Reference. — Lisboa, U. PI. Bomb., j83 207. 

Habitat.—Found in Malabar and the Konkan. 

Food.—The bulbs and leaves are eaten boiled. 

[ Wight, Ic., i. 801, 

T. trilobatum, Schott.j DC., Monograph. Phanerog., II., 614; 

Syn. — Arum trilobatum, Linn.; A. orixenge, Roxb.; Typhonium 
ORIXENSE, Schott.; T. Roxburghii, Saunders. Brown in Linn. Soc. 
Jour., XVIII., 26r, adds syn. T. triste. Griff,, and reduces to this 
species T. siamense, Zeigler. 

Vern. — Ghct-kQchu, Beng. ; Karunaik-kizhangu, kdr-karunaik-kishangu, 
Tam.; Kanda^gadda, durada-kanda~gadda,lLEL. ; China, Malay. 
References. — Roxb., FI, Ind., Ed. C.B.C., 627; Pharm. Ind,, 2S0; 
Thwailes, En. Ceyl. PI,, 335 ; Moodeen Sheriff, Sup. Pharm. Ind., 24g. 
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Habitat.— Met with in the Indian Peninsula, Ceylon, and Cochin China. 

Medicine.—Roxburgh writes,'‘The roots (when fresh) are exceed¬ 
ingly acrid. The natives apply them in cataplasms, to discuss or bring 
forward schirrus tumours. They also apply them externally to the bite 
of venomous snakes, at the same time giving inwardly about the size of a 
field bean. It is certainly a most powerful stimulant, in proper hands it 
might no doubt be used to great advantage in the cure of seyeral dis¬ 
orders.” Roxburgh appears, however, to have overestirnated its value, 
since the Editor of i\\c Pharmacopoeia while including the plant in 

the secondary list, remarks that any good effect which could be expected 
from it might bo ^'ore readily obtained from a mustard poultice. “The 
acrid principle,*’ \>r, writes, “is very volatile, and by the application of 
heat, or by simple drying, the roots become innocuous or even wholesome 
as articles of di* t.” , . 1 . 

Special Opinions. —§ “Is an article of food, it relaxes the bowels, and 
thereby relieves hajuTon hoids. The wild plant is used as a medicine for 
piles” {A’afivu Surgvu,: T. R. Moodelliar, Chingleput). “The roots 
lormecl ’int<> panto are as <an external application in the stings of 
bees, wasps, scorpions Surgeon J, H. Thornton, B.A., M,B,, 
Monghyr), 
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The Elm Bark. 


(J. Murray,) 


ULMUS 

Wallichiana. 


ULMUS, Luin.; Gen. Pl.y III., jj/. 

A genus of deciduous trees, which comprises about sixteen species; natives of 
North Temperate regions. U. campestris, Linn., the European Elm, is said 
by Brandis to occur as a small shrub along river beds, and as a middle-sized 
tree, planted near villages, in the North-West Himalaya. Stewart describes 
U. campestris as probably the same species as U. Wallichiana, Planch., 
and Sir J. D. Hooker, in the Flora of British India, while retaining the two as 
distinct species, states that in all probability the tree described by Brandis as 
U. campestris is only a form of U. Wallichiana. These two species are 
very closely allied ; both vary greatly in foliage, and the leaves take similar 
forms, so that a mistake might easily occur. The vernacular names would be the 
same for both. They are, therefore, not recognised as distinct by the Natives, 
are used for the same purposes, and may,, for the purposes of this work, be 
considered under one species — U. Wallichiana. The mucilaginous pro¬ 
perties of elm bark, well known in England, though now little utilised in 
medicine, do not appear to be recognised by the natives of India. 

Ulmus lancifolia, RoxK; FI. Br. Ind.y V., 480 ; URxicACEiE. 

Syn.— U. Hookeriana, Planch. 

V^tnr^Lapi, Nepal ; Thalai, Burm. 

References.— Kura, For. FI. Burm., 
II., 474 ; Gamble, Man. Timb., 342. 

Habitat. —A large tree of the Sub-tropical Himalaya, from Kumdon to 
Sikkim, at altitudes from 1,000 to 5,000 feet, also met with in the Khdsia 
Hills, Chittagong, Pegu, and Martaban. 

Structure of the Wood.—Light-red, strong, hard; adapted for house¬ 
building {Kura). 

[261 

U. integrifolia, Roxb.j see Holoptelea integrifolia, Planch.; Vol. IV., 


I 


2 


TIMBER. . 

3 


U. Wallichiana, Planck ; FL Br. Ltd., V., 480. 

l&T. 

Syn. —U. erosa. Wall.; U. Li«:viGATA, Foyle; U. phdunculata, //./. 

Vern, — Moved, pabuna, chambar mdya. Hind. ; Yumbok, Ladak ; Brdri, 
breri, brankul, bren, bran, amrdi, KhsnyiiKKdin, bren, hrera, bran- 
kul, amrdi, mardri, marrdn, mar ash, makshdri, manderung, maldung. 
shko, kuvimar, hernbra, mdnu, mannil, bran, hrahmi, kdi, bhamji, bhamni, 
hrannu, merd, chipal, mardl, mandd, mdnyt, mdtirn mamjt, tnal dung 
morun, Pb. 

References. ^2, t. 52; Gamble, Man. Timb,, 341; 

Stewart, Pb. PL, 210; Aitchison, Flora of the Kuram Valley, 93j 
Baden Powell, Pb.^ Pr., 600; Atkinson, Him. Dist., 3^7; Foyle, III. 
Him. Bot., 341! Gazetteers :— Fdwalpindi, 82 ; Gurddspur, 55 ; Hazdra, 
t4; Ind. Forester, VIII., 38 ; IX., Jg7 ; X., 3t8 ; XIII , 66, 67; Agri.- 
Horti. Soc. Ind., Journ. {Old Series), VIII., Sel., 154i XIV., 52. 

Habitat.—A large decickious tree of the North-West Himalaya, from 
Kashmir to Nepal, between 3,500 and 10,000 feet. 

Fibre.—I he bark contains a strong fibre, and is used for cordage 
and for making bed strings and sandals. According to Cameron an 
excellent fibre is made from the scape or flower-stalk. 

Fodder.—The leaves are a favourite cattle-fodder, on which account 
the trees are often very severely lopped. 

Structure of the Wood.—Heartwood, greyish-brown, moderately hard ; 
weight about 358) per cubic foot. It is used locally in places, where 
deodar is not available, and Pinus excelsa not very abundant, such as in 
Hazdra, where it finds a ready sale at from R3 to R5 per tree (Gamble). 
Stewart states that it is not valued by Natives, except in Kan.iwnr, where 
it is employed for making ark-poles. He, however, remarks that it is 
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Gambier or Pale Catechu. 


tough and has been found light, strong, and useful for the panels of dog¬ 
carts, etc. The timber of the smaller form, considered by Brandis to be 
U. campestris, is said by that author and by Gamble to be more valued 
than that of the larger typical U. Wallichiana. In Afghanistan the wood 
of the cultivated European Elm is much valued for making platters, small 
bowls, etc. {Aitchison). 

Domestic.—The fibrous bark is made into slow matches and gun- 
fuses in the Panjdb. 


UNCARIA, Schreh, ; Gen. PL, IL, jr, 

Uncaria Gambier, Poxd.; FL Br, Lid., III., j/ ; Rubiaceae. 

Gambier, Pale Catechu or Terra Japonica. 

Syn. —Nauclea Gambier, Hunter. 

Vem. — Kathkutha,\{\nYi.'i Chinai katha. Bomb.; Ankudu kurra, Tel. : 
Gambir, Malay. 

References FI. Ind.. Ed. C.B.C., i 73 ; Pharm. Ind., ny • 
AiftsUe, Mat. Ind., II., io6; &Shaughnessy, Beng. Dhpens., 
Dyniock, Mat. Med. W. Ind., 2nd Ed., 413,- Fleming, Med. PI. and 
Drugs, in As. Res., XI., 187; Pluck. & Hanb., Pharmacog, 33$ ' 
Bent.& Trim., Med. PI., 139; Murray, PI. and Drugs, Sind, igs'- 
Birdwood, Bomb. Pr.,45; Royle, Prod. Res., 397 ; McCann, Dyes and 
Tans., Beng., 128; Liotard, Dyes,g; Smith, Die., 189; Tropical Agricid- 
turist, Apr. t88q, 671, 675 ,' Agri.~Horti. Soc. Ind., Trans., IV184: 

• VI., 126 ; Journals {Old Series) III., 57 ; V., Sel., ii2; VI., Sel., 141; 
142 ; VII., Sel., 56, 58 ; VIII., 57 . 

Habitat.—An extensive, scandent bush, met with, wild or cultivated, in 
Malacca, Penang, and Singapore; distributed to JaVa and Sumatra. It 
is largely cultivated at Singapore. In 1819 about 800 plantations were 
formed; in 1866 owing to scarceness of fuel and dearness of labour 
gam bier-planting gave indications of disappearing from the island, but 
lately it is said to have again much increased. 

Tan.—From the leaves an extract is obtained, known as gambier, or 
the officinal''pale catechu” of the Pharmacopoeias of India and the United 
Kingdom. Much confusion existed in early literature regarding this 
substance which to a great extent was not separated from some of the 
forms of " true catechu” (see Acacia Catechu, Vol. I., 27-44). The first 
authentic account of gambier dates from 1780, and was written by a 
Dutch trader named Couperus. This author relates how the plant was 
introduced into Malacca from Poutjan in 1758, how gambier was made 
from its leaves, and names several sorts of drugs and their prices. 

Dr. Campbell of Bencoolen described the drug and the process of 
making it to Dr. Roxburgh, who also mentions that he had seen it made 
in the "parts to the eastward of the Bay of Bengal.” It is also 
described by Fleming. At the present day it is made as follows:— 
The LEAVES and young shoots are boiled in water for about an hour, 
at the end of which time they are removed, thrown into a capacious sloping 
trough, the lower end of which slopes into the pan, and squeezed with the 
hand so that the absorbed liquor may run back into the boiler. The 
dcL ? lion IS then evaporated to the consistence of a thin syrup, and 
bn’-d >.jut into buckets. When sufficiently cooled, the workman pushes 
a -^vek into the bucket in a sloping direction, works it up and down, and 
rub*, ofi the mass which thickens round the stick. By the motion thus caused 
the whole mass is kept agitated, and gradually sets. It is then placed in 
shallow square boxes, and when somewhat hardened is cut into cubes and 
these are dried in the shade. The leaves are boiled a second time, and 
finally washed in water, which water is saved for another operation. Of late 
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(y. Murray.) 


UNONA. 


years the drug is made into cubical blocks by pressure instead of by 
.cutting. A plantation with five labourers contains on an average 70,000 
to 80,000 shrubs, and yields 40 to 50 catties (of i^Ib) of gambier daily 
(Fliickiger feJ* Hanhury), 

Gambier is very highly valued for tanning purposes in Europe, since it 
imparts a softness to the leather, obtained from almost no other substance. 
It does not appear to be employed for that purpose in India {Qanf. 
Leather, Vol. IV., 607). 

Medicine.— Gambier appears to have been unknown to Hindu and 
Muhammadan medicine. Amsiie and also Fleming mention the drug. The 
former remarks that it is “employed by the Malays in all cases requiring 
astringent medicines, and is chewed by them with the betel-leaves. The 
latter simply states that it resembles catechu in its properties. It would 
indeed appear to have been altogether neglected by Native practitioners 
in favour of the indigenous catechu. It is officinal in the Pharmacopoeias 
of Great Britain and of India, being, from its more ready solubility, pre¬ 
ferred to catechu. The physiological actions and therapeutic properties 
of this useful astringent are too well known to call for remark in such 
a work as the present. 

Chemical Composition. —Gambier agrees in chemical composition 
with catechu, especially with the pale kind made in Northern India. 
Both substances consist mainly of catechin, and they contain the yellow 
colouring matter, qtiercetin (see Vol. I,, 

Food.—Gambier is very largely employed in India for eating with 
pan. 

Trade.—A considerable import of gambier takes place into India, 
chiefly from the Straits Settlements. It arrives in large baskets, and, 
according to Dymock, fetches in Bombay from R4 to R6per Surat maund 
of 37ilb. Up to the year 1S84-85 “ Cutch and Gambier*’ w^efO returned 
under one head in the foreign trade reports, but since that date they have 
been separated, and it is now definitely shown that the imports consist 
almost entirely of gambier, the exports of cutch. During the six years in 
which these articles have b^n considered separately, the imports of gambier 
have averaged 16,287 cwt., valued at R3,i6,6go. The total during 1889-90 
was 14,652 cwt., valued at ^3,93,455, a large increase on the average price. 
Of that amount 14,585 cwt. came from the Straits Settlements, 67 cwt, from 
other countries. Bengal imported 13,778 cwt, Bombay 852, and Madras 
22 cwt. Nearly the whole of the imports are consumed in India, the average 
re-export during the past five years having been only 275 cwt., valued at 
R7,005. During the past year it was 289 cwt., valued at 67,011. Of that 
quantity 154 cwt. went to Zanzibar, 49 cwt. to the Straits Settlements, and 
86 cwt. to other countries. Bombay exported 209 and Bengal 80 cwt. 
During the past six years exports of Indian-made gambier are only twice 
mentioned, viz., in i886-87-.and 1888-89,10 each of which years i cwt. was 
exported from Bombay to Turkey in Asia. 
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UNONA, Linti.f; Gen. PL, /., 2 ^, g^6. 

A genus of erect or climbing trees or shrubs, which belongs to the 
Natural Order Anonace.®. It comprises some twenty-five species ; distri¬ 
buted throughout the tropics of Asia and Africa. Of these about eighteen 
are natives of India. None appear to be of economic interest except U. 
pannosa, Dah. {FI. Br. Ind., /., $8), a native of the Konkan and of the ■ 
forests of Travancore. The inner bark affords 1 a strong fiurb, said to 
be adapted for cordage and for paper-making (Lisboa, U. PI. Bomb., | 

226). I 
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An ingredient of “ Dasamula.” 


URARIA, Desv.; Gen. FI,, ^21. 


Urarialagopoides, FI, Br. Ind., //., 1^6; Leguminos^. 

Syn.— Hedysarum lagopoidbs, .Swrw.; U. retusa. Wall, •'Doom\ 
LAGOPIOIDES, Roxb.} U. HaMOSA, Wall. ' UOQDIA 

Vem.— Pituan, Hind^: Chdlulia, Beng. ; Davala,y\.kVL,\ Dowla, Bomb • 
K 6 laponna, Tel, 5 Prisnipkrni, aughriparnika, atiguha. Sans. * ^ 

References —Roxb„ FI, Ind., Ed, C.B.C,, 5^/; Elliot, FI. Andhr. ik o 3 • 
[/. C. Dutt, Mat. Med. Hind., 14;, 814; Dymock, Mat. Med. W. Ind' 
2nd Ed., 22T; Dymock, Warden & Hooper, Pharmacog, Ind,, I zfW’ 
Agri.-Horti, Soc. Ind,, ^ourn. {Old Series), VI., ’’ * 

Habitat.—A native of the tropical zone from NepAl and Bengal to 
Burma; distributed to the Malay Islands, China, Polynesia, and Northern 
Australia. 


Medicine.—“This plant is an ingredient of the Dasamula, and is thus 
much used in Native medicine. It is considered alterative, tonic and 
anticatarrhal, but is seldom used alone’’ {Hindu Mat. Med.). According 
to Susruta it was given with milk to women in the seventh month of their 
pregnancy to produce abortion. The properties attributed to it are prob¬ 
ably entirely fanciful {Pharmacog. Ind.), 

Sacred.—In Vedic times the plant was invoked as a goddess 
macog. Ind,). 


U. pictE) Desv.f FI. Br. Ind,, II., /jj*. 

Syn. — Doodia piCTA, Hedysarum pictum, U. linearis, 

Hassk. 

Vem. — Ddbrd, Hind.; Sankar-jata, Beng.; deterda^ie, Pb. ; 

PrisniparniyMKK.; Pilavan, pitavan, Guz. ; Prisniparni, Bomb. 

References.—F/. Ind., Ed. C.B.C, 5S2; Dalz. & Gibs., Bomb. FI., 
6$; Stewart, Pb, PI., 77 ; Dymock, Mat, Med. W. Ind. 2nd Ed., 221; 
Dymock, Warden & Hooper, Pharmacog, Ind., 427; Atkinson, Him, 
Dist., 308 ; Gaaetteer, Mysore & Coorg, I., 59 ; H.-W. P., I.,8o; IV, 
Ixx; Journals {Old Series), Agri.-Horti. Soc,, N.S., VI., 43. 

Habitat.— An erect perennial, found from the Himdlaya to Ceylon; it 
ascends to 6,000 feet in the North-West. 

Medicine.— In the PanjAb the fruit is used as an application to the 
sore-mouths of children {Stewart). In Southern India the plant is sup¬ 
posed by the Hindus to act as an antidote to the poison of the phursa 
snake, Echis carinata {Dymock), 

Urceola’elastica, Roxb., and U. esculenta, Apocynace/e j see 

Indian-rubber, Vol. IV., 361. 


URENA, Linn, ; Gen. PL, /,, aoj. 

Urena lobata, Linn, ; Ft. Br, Ind., /., 3^91 MALVACEiE. 

Syn.— U. CANA, WcdL ; U. palmata, Eoxb. 

Var. scabriuscula=U, scabriuscula, DO. 

Vern.— Beug.-, Bhidi janetet*, Santal; Bachita N.-VV. P. . 
Vana-bhcnda, MAR.; KiV/mA, Konkan. ; Kat-sae^nat, wet-khyae-pa-nai, 
Burm.; Paltaappele, Sing. 

References.— FI. Ind., Ed. C.B.C., 5 f 9 ; Bala. & Gibs., Bom., FI., 
18 ; Thwaitcs, En. Ccyl. PI., 2$ ; Rev. A. Campbell. Rept. Ec. PL, Chutia 
Nagpur, No. 7896 ; Mason, Burma & Its People, 520, 755 / Murray, PI. 
& Drugs, Sind, 61; Baden Powell, Pb. Pr., 228; R(^le, Fib. PL, 263 * 
Cross, Bevan, & Ring, Rep. on Ind. Fibre, 9, 43 ; Liotard, Paper Mat., 
31; Atkinson, Him. Dist., 306; Lisboa. U. PL Bomb , 228: Gazetteers 
Mysore Ac Coorg, /., S8; Bombay, XV., 4^7; N.-W. P., lV.,lxviii; 
Agri.-Horti. Soc. Ind., Journ. {Old Series), IK., .p 5 i Bel., 47. 
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The Indian Squill. 


{J. Murray.) 


URGINEA 

indica. 


Habitat.—A common herb, generally distributed throughout the hotter 

par" of India, very frequent in waste places, and in the bamboo and 

I^bre.^l^he°BARK^ yields a good, easily extractable fibre, which is 
considered suitable for the manufacture of sacking and twine, and a fair suD- 
stitute for flax. Messrs. Cross, Sevan & King found that 'tcontained^77 7 
per cent, of cellulose and lost by hydrolysis 11-9 cent., when boiled .or 
Le minutes in i per cent. Na, 0 ; 18-5 when boiled for an hour. The 

length of the ultimate fibre is 1-5 to 2-0 mm. ^ 4 ..e Pvternal 

Medicine.—In Chutia Nagpur the root is employed as an external 
remedy for rheumatism, 

Urena repanda, Roxh,; FL Br. 330 ; Wight, ///., 

Syn.—U RiGiDA. Wall Cat, 1929 {in part) ; U. Hamiltoniana, Wall. ; 

U. SPECIOSA, Wall ,; Pavonia rspanda. Sprang, 

Vern.— Siyfeway, Santal. 

References.— FI, Ind., Ed. C.B.C.Srg; Cambbell, Ec, PI. Chuha 
Nagpur, No, 8740; Atkinson, Him, Dist.,3o6j Aphn, Rep, on Shan 
States; Gazetteer,, N.-W. P., iV,,lxmii, 

Habitat.—An undershrub met with in North-West India, the Upper 
Gangetic plain, the Western Peninsula, and Burma. , 1 l 

Medicine.—The root and bark are believed by the Santals to be a 
cure for hydrophobia (Campbell). 

U. sinuata, Linn,; FI, Br, Ind,, /., 

Syn.— U. muricata, DC./ U. Lappaoo, DC,; LJ. mopifolia, DC.;U- 

•HETEROPHYLLA, / U. TOMENTOSA, Wall, 

V^rn,—Lotloti, kunjtiya. Hind.; Kunjia, Bbng. ; Motahhedi jancteP, 
Santal; Tapkoti, Bomb. ; Piliya mankena, Tel.; Hinappele, biNG. 
References. — Roxh,, FI. Ind., Ed. C,B.C., 5^9 / Dale. & Gibs,, Bomb, FL, 
18; Thwaites, En. Ceyl, PL, 25; Burm., 

Campbell, Rept. Ec, PL, Chutia Nagpur, No. 8492 ; Ell%ot, FL Andhr 
152; Lisboa, U, PL Bomb., 228; Gazetteers Bombay, XV., 428; N.- 
W. P., IV,, Ixvdi. r ^ ^ 

Habitat.—A small bush, with deeply gashed leaves, found throughout 
the hotter parts of India. 

Fibre. — The bark yields a strong and tolerably fine fibre , which, like 
that from U. lobata, may be used as a substitute for flax. Mr. Carneron 
states that the plant attains its full size in wet land or by the margins of 
streams and tanks, and that, if necessary, it might be cultivated in the 

same way as jute. ^ 1 i- 

Medicine.—In Chutia Nagpur the root is used as an external applica^ 

tion for lumbago. 

URGINEA,-5/««A./ Gen. Pl.,III.,8io. 

[LiLiACEa: 

Urginea indica, Kunth.; Fl. Br. Ind. VI., 347; Wight, Ic., t. 2063 ; 
Indian Squill. 

Syn.— SciLLA indica, Ro.xb,; U. senesalensis, Kunth. ;S. Cundeia & 
S. DENUDATA, .fifdOT. .... . .. 

Veta.~K4nda, janeli-piyaa, kdndc. Hind.; Jonghpiaaj, han^piaa], 
kdndc, BEua./lskU, H^ri.ku^a, N.-W. P-; 
phor, iachwassal, Pb.; JangMiyda, 
kol-kdnda, kochinda, jangli kanda. rana kattda, 

hindi, Arab.; hydze^dasktU^hind^, 
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The Squill. 


^ Stewart, Pb. PL, 23 $; 
Dalz, ^G\^y^>^ofnb FL, 2SO; Grab., Cat. Bomb. PL, 220 ; Mason, 
Ph^m. hid., 241; Ainslie, Mat. lnd.,1., 
402; O Shaughnessy, Beng Dispens., 662; Moodeen Sheriff,. Subp. 

^50; Dymock, Mat. Med. W. hid., 2 iid Ed., 829, SS? : 

Irvine, Mat. Med. PaZa, 41) 
the Proposed New Pharni. Jnd., 226, 23 $, 239, 20$; 

Bnmh'^prn!'' rT' 43s ! Birdwood, 

VI ,^2^1 ' ^SrL-Horti. Soc. hid., Trans., 

Habitat, -hound in sandy soil, especially near the sea, throughout 
India, also in the drier hills of the lower Himalaya, and on the Salt Ranee 
at altitudes of about 2,000 feet. The bulb is said by Atkinson to be 
exported largely from the lower hills of the North-West Provinces. 

Mediciiie.---The Hindus use the bulb in the preparation of chandh 
tmasma or* ashes of silver,’’ which they employ medicinally. ** Indian 
M^ometan writers evidently consider the Indian squill as identical in 
medicinal properties with the squill of the Greeks; they prescribe it in 
paral)^tic affections, also as an expectorant, digestive, diuretic, deobstruent 
and emmenagogue, in many diseases, more especially in asthma, dropsy, 
meumatism, calculous affections, leprosy, and skin diseases” {Dymock). 
European writers vary much in their opinions regarding the medicinal pro¬ 
perties of the drug. Ainslie states that it “is chiefly employed by farriers 
for horses in cases of strangury and fever.” Roxburgh writes that the 
bulb is quite as nauseous and bitter as that of the officinal squill; while 
O Shaughnessy j'emarks that bulbs examined by him were inodorous, 
neaHy tasteless, and devoid of any medicinal property. Bidie, Atkinson, 
U. C. Dutt, K. L. De, Dymock and others confirm the statement that 
the drug is an efficient substitute for Urginea Scilla. Moodeen Sheriff 
explains the discrepancy by stating that when young and small, not ex¬ 
ceeding a lime in size, it acts as a diuretic, in doses of 10-20 grains, even 
more powerfully than the officinal squill, but that as it grows larger it 
becomes useless. The outer coats are always quite inert. It is also pos¬ 
sible, as suggested bv O’Shaughnessy, that the medicinal virtues may 
vary with the season and locality of collection. The officinal squill is well 
known to be thus affected. On the Spanish coast it has been found quite 
inert in one locality, while as active as usual at the distance of a few miles. 
A sufficient proof of its value, if collected and stored judiciously, is found in 
the fact that, for many years, it has been used as a substitute for the officinal 
squill at the Government Medical Store Dep6t in Bombay. The dried bulb 
met with in bazars sells at from i to 2 annas per ib according to quality 
(Dymock). 

Special Opinions. —§ The Indian squill is said to grow in abundance 
in Pathankot, and to be as* useful as the officinal squill ” (Assistant Sur^ 
geon Bhagwan Das, Ravualpindi). “The bruised bulbs are applied as 
a poultice to rheumatic pains or contusions and are much esteemed by 
the people” (Lai Mahomed, Hospital Assistant, Hoshangahad, Central 
Provinces). ** Has been the only kind of squill used in the Bombay 
Dep6t for the last ten years; it has proved quite satisfactory” (IV. 
Dymock, B(rtnhay). 

Food.— The leaves were eaten in the Khandesh District during the 
famine of 1877-78 (Dymock). 

Domestic.—The juice of the fresh bulb is said to be employed in the 
North-West Provinces to give body to thread (Stewart). 

Urginea Scilla, SteinheU. 

The Squill. 

Syn. Scilla maritima, Linn.; Urginea ivTARiriMA, Baker. 
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The Common Stringing Nettle. 


(y. Murray^ 


URTICA 

dioica. 


Habitat.—A perennial herb, found the ISop^n 

Medicine.-The fiuLBS are imjjorted into India for use in p 

medicine. Their medicinal properties are too well know q 

in this work. 

URINE. 

Urine. 

Veta.—Peshdb, Hind.; Mutra, bANS. 

Reference.—C/. C. Dutt, Mat. Med., Hind., 84. , _ f-meniition- 

Dye.—Stale urine is a common consWuent of extracted from 

vat (see Indigo, Vol. IV., 459); Y®ii°peori VI *Pt. I., 132). 

the urine of cows fed m hTion-b^n eMeemed and 

Medicine.-The H*'***^,?^ o^ thecow 1° specTally valued; it is 

.any m«alj ^ 

“The properties of the urine of various anmials, such as the cmv, oun^^^^ 

goat, sheep,.horse, elephant, and camd are mmu^ purification 

urine, colic, anasarca, J^.'^’j'p '^^.jyP'^^^J^Qngestive fever, with constipation, 
urine is sometimes given 'ff "^7*, “f"S{rlsh an '^^rm cow’s urine is 
flushed face, and headache, an gg „iven as a vehicle for 

given as a domestic , j ig used m the preparation of 

administering castor oil. Cow above enumerated diseases, of 

various complicated 'medicines for the above ^ Chakradatta. 

Uoi; IS^odormi ch’,;,- pwgo. and o.her ob.tinau | 

skin diseases. 

Urostigma, see Ficus, Linn; Urticace® ; Vol. III., 342-362. , 

URTICA, ; Gen. PL, HI; 3 ^| 

1 f+1,0 Nfaitle Familv, comprises some thirty species. 

This, the typical genus of the Nett e r ami y,^^ natives of 

natives of Temperate and 'genus was made to include a 

India. In earlier works on Indian ^ have been broken up into 

large number of plants which ^y^°'^D~hmeria Vol. I , 465-484 ; Debre- 

some twelve or thirteen genera—^ > > /tn8-^02 • Laportea, 

Vol. Ilia S2-S4; Girardima, \'ol. IUm 5?‘i 
frfv: 587 wloutiV, Vol.V., 177-13^1 v ’ 

236; Pouzolzik, Vol. VI., Pt. 1., 334; Sarchoclamys, Vol. VI.. 

Pt. II., 476 ; and Villebrunea, p. 239. 

Urtica dioica, Fi. Br. Ind V., 54 S; URTicACEiE. 

The Common Stinging Nettle, , 

Vera—This, like other stinging nettles^is pr^ablyknojn^mt^^^ 

Hiniilaya as iiV/iM, 6fcA4o, or c/ucAru^t cl!.,™ Kashniu and the 

Habitat.-FLnd in the North-West H.mAlaya '^“"^"^.ooo 

Salt Range to Simla and Western g''‘jhf®|eo„r.mic utilisation of 

feet. No information is available regarding the ecmv . 
this plant in India, but in. tiurope it has may be hero 

the reputation of possessing many useful properties, wnicn y 

bi iefly referred to. 


MEDICINE, 
Bulbs. 
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DYE. 

MEDICINE. 

Urine, 
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URTICA 

parviflora 


DYE. 

Root. 

50 

FIBRE. 

Stems. 

51 

Fibre. 

52 

OIL. 

Seeds. 

53 

MEDICINE 

Juice. 

Root. 

=55 

Plant. 

56 

FOOD& 

FODDER. 

Tops. 

57 

DOMESTIC. 

Plant. 

58 

59 


FOOD. 

Leaves. 

60 


61 


fibre. 

62 


FOOD. 

Leaves. 

63 

Jiypertrophf- 

eatlons. 


64 


The Nettle Family. 


• Dye-.-A yellow colour, said to be extracted from the root by boil- 
ing It with alum, may be employed as a dye, ^ 

Fibre.—The stems yield a well-known fibre which i<! ... -• ,t • 

—The SEEDS contain an oil, which is itQf^lf ^ j .r. 

former a nutritious article of food. 

empTo?iSnn^SL 7 nallr?ka^t^^^ 

employed as an external irritant. The root is considered diuretic - the 
whole PLANT in decoction, is believed to be diuretic, astringent, emm’ena- 
gogue anthelmintic, and useful in nephutic disease, hemorrhages. especiaUv 
from the kidneys or uterus, consumption, and iaundice • f ‘“•y 

Food & Fodder.-The young fops’are e'mproyed as a pot-herb and 
vegetable in soups, in certain parts of Europe. When dried they are given 

for Sr ^ common food 

miiDomestic.— A salted decoction of the plant has the power of curdling 

Urtica hyperborea,/a(rfti#»i./ /y. £r. Ind., V., siS. 

y^n. Zat^, dsaisutif siokpo isodma. Lad. 

Reference.—y/CTBart, Pb. PL, 75. 

Habitat.— A small, alpine species, found in Western Tibet, at 12.000 
17 000 fLt^^^’ Tibet, north of Sikkim, between 16,000 and 

aprt-he;r®*®'^^''*®‘^‘“‘'’^‘ 5'oung leaves are eaten as 

U. parviflora, lioxb.; FI. Br. Ind., V., 548; Wight, Ic., /., 6go. 

®?u«NTAriT««!’ «'«A''A»ENS1S,A'«„7A &BoucM; U. VI- 

Vern .—Berahit shishona, bichhu, N.-W. P. 

References. Roxh., FI, Ind., Ed. C.B.C.,654: Baden PomoJJ Ph p 

Habitat-Found in the Temperate Himalaya, from Kashmir to Mishmi 
between 5.0W and is.ooo feet, a\so in the wflgiris. at Ootacamund. ’ 
Fibre.-This nettle yields a fibre of whichlittle is known. As alreadv 
stated under Git^dinia. (Vol. HI.. 499), considerable confusion exists in 
literature on the fibre obtained from Himalayan nettles. It is however 
not improb^le that the following account published by Roy(e*from thp 
pen of Mr. C. Gubbins, C.S., may refer to tnis species:— 

“The plant is cut in October, and dried in the sun ; when brittle it is 
beaten, and the fibres separate easily. Seeing it stated that there was 
considerable labour required in cleaning the fibre, 1 made particular in¬ 
quiries on this head; and as far as I can learn, there is no greater trouhlJ 
in cleaning the fibre of the Urtica when merely dried, than is experienced 
with the hemp of the hills which is not retted in water.” The fibre is 
probably ernployed in making ropes, etc., in the same way as that of the 
oth^ fibre yielding nettles, but information regarding it is very meagre. 

Food.—In the North-West Provinces the leaves are cooked and eaten 
as a spinah (Atkinson). hypertrophied leaf-stalks, produced through 

the parasitic action of .Ecldium Urtica, Schum. var. himalayense, Barclay 
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The Roman Nettle. 


(y. Murray) 


Urtica piluliferai Linn, 

The Roman Nettle, 

An introduced weed often seen in the vicinity of hill stations as, for 
example, at Simla. See Utangan below. 

Usar, see Reh, VoL VI., Pt. I., 400-427. 

Ushnan, or Soda-plants, see Barilla, Vol. 1,396-399. 

Usnea, see Lichens, Vol. IV., 635. 

Utane*an —The Utangan or Unjureh of Muhammadan writers is the Urtica 
Drima of the Latins (Urtica pilulifera, Lin7t .); but the drug vvhich is found 
in the Bombay bazdrs under the name of Uitngan is the seed of Acantho- 
dium hirtum, Stocks, 


UTRICULARIA, Linn,; Gen, PL, II., 

Utricularia hiMa, Linn, / Ft, Br, Ind„ IV„ 332 ; LENTiBULARiEiE. 

Syn. — U. Bi FLORA, Wall, {not of Roxb,) ; U. deantha. A, DC, (excl. most 
Vern,—S antal. [syn.). 

References. — Rev, A, Campbell, Ec, PI., Chutia Nagpur, No. jSgy f 

Gasetteer, Mysore and Coorg. J., 56 . 

Habitat. —Found throughout India from Nepal and Assam to Ceylon 
and Malacca, abundant during the cold weather in damp, moist situations. 

Medicine.— In Chutia Nagpur the plant is given medicinally when the 
urine is of a high colour, resembling that of the plant. This resemblance 
has probably suggested its use to the Santal Ojhas (Campbell), 

UVARIA, Linn,; Gen, PL, /., 23, pj-j. 


Uvaria macrophylla, Roxh. / FI, Br. Ind,, 1, 49 ; ANONACEiE. 

Syn.—U. cord.ata, Wall,; Guatteria cordata, Dunal. 

Vern.— Beng. ; Thabwot-nway, Burm. 

References.— FI. Ind-, Ed. C.B.C., 455; Thwaites, En, Ceyl. PI , 
6 ; Kursf, For. FI. Dunn,, /., 28; Gamble, Man. Timb., 8 ; Agri.-Horti. 
Soc. Ind., Traits., VII., 49; Journ. {Old Series), VI., 35. 

Habitat —A large, sarmentose shrub, found in Eastern Bengal, Burma, 
and the South-Eastern districts of Ceylon. 

Food.—The fruit is eaten by the Singalese (Thvsattes). ^ 


U. Narum, Wall.; FI. Br. Ind.. I., 50/ Wighl, III., t. 6. 

Syn. —Unona Narum, Dunal, 

Vern. — Narum^panel, Malay. 

References. — Dais. & Gibs., Bomb. FL, 3; Thwaites, En. Cevl.Pl., 6 ; 
Lisboa, U, PL Bomb., 222; Gasetteers:—Mysore & Coorg, /., 56 ; Bom¬ 
bay, X V., 426. 

Habitat. —A large, woody climber met with in the forests of the Western 
Peninsula and the Central Provinces of Ceylon, where it ascends to 4,000 
feet. 

Oil.—In Malabar a sweet-scented, greenish oil is obtained from the 
ROOTS by distillation. 

Medicine.—This oil and the root are used medicinally in various 
diseases. The latter is fragrant and aromatic, and the bruised leaves 
smell like cinnamon (Rheede), 

Uva ursi^ see Arcostaphylos Uva Ursi, Sprengj Ericace^; Vol. I., 289. 


UVA 

ursi. 


6s 
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MEDICINE. 

Plant. 
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Fnilt. 

70 


71 


OIL. 

Roots. 
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Root. 
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VALERIARA ~ “ 7 “- 

Hardwickii. The Valerian Perfume. 




1 

VACCINIUM, Linn.; Gen. PL, II., 

Vaccinium Leschenaultii, Wighi ; 

Var. arborea. 

FOOD. 

Fruit. 

2 

3 

Var. rotundifoIia=V. Rotundifolia, WtM 

Var. zeylanica. * 

Vern.— AndUvany Nilgiris. 

‘^6 mountains of Southern India and Ceylon, com- 
mon at altitudes from 4,000 to 8,000 feet. ' ^ ^ 

the W°giri^!^ produces an edible fruit, which is eaten by the y;atives of 
V. serratum, Wight; Fl. Br. Ind., Ill, 452; Wight, Ic., t. ,,84. 

VACCINIACEUM, Roxb. ; GaYLUSSACCIA SERRATA, 
Undh; Agapetes serrata, G. Don, 

Vern.— Nepal ; Kesa prUm, Garo. 

References.— Fl. Ind., Ed. C.B.C., 374 i Gamble, Man. Timb.,234. 

shrub, often epiphytic, found In Sikkim, Bhutdn, and the 
xvhasia Hills, from 4,000 to 8,000 feet. 

FOOI>.. 

Flowers. 

4 

Food.—Roxburgh states that the flowers have an acid taste, and are 
eaten by the Natives of the Gdro Hills in their curries. 

^ [ LEGUMINOSiE ; Vol. I., 48. 

vachellia Farnesiana, W. & A., see Acacia Farnesiana, Wiltd; 

5 

VALERIANA, Lmn./ Gen. PL, //., 1^2^, 

TT 1 ' TT . . ^ rrr .. ^ i Ict . 10^^-6 / VALERTANEiE. 

Valeriana Hardwickii, Wally Fl. Br. Ind., III., 21 j; Wight, 

Syn.—V. TESER\, Wall; V. elata, Don; V. j.avanica, Blume) V. 

1 ACUMINATA, * 

PERFUME. 

Root. 

6 

MEDICINE. 

Root. 

7 

1 Var. Hoffmeisteri, Klotasch (Sp.). 

Var. Arnottiana, Wight {S^.). 

asarun, Hind.; Tdgger, balchur, dshur, Beng. ; 
Naham, chdr, the root=a5<*rttw, bdla, taggar, Pb. ; Shumeo, asdrun\ 
Kumaon; Tagger-ganthoda, Bomb.; Char, C. P. 

References.— Pb PL, n8 ; Pharm. Ind., 120 ; Irvine, Mat. Mvd. 
Patna, i7 ; Dymock, Mat. Med. W. Ind., 2nd Ed., 410 ; Year-Book 
I^arm., 1873, 7 ^ ^4 > ^^ 7 ^, ^9 >’ Atkinson, Him. Dist,, 311, 7S3 • 
Royle, III. Him. Bot., 241 ; Settle. Rep., Belaspore, 77. * 

^ Habitat.—A perennial herb of the Temperate Himdlaya, from Kash* 
mir to Bhutdn, at altitudes of 4,000 to 12,000 feet; also met with in the 
Khdsia Mountains, between 4,000 to 6,000 feet. 

Perfume.—The root is exported to the plains partly for medicinal 
use, but mainly as a perfume. It is chiefly employed to scent and clean the 
hair {Irvine), and is also, when dry, burned as incense (Atkinson). 

Medicine.—The root has probably long been used in India, but from 
the fact that it does not appear to be mentioned in any standard work 
on Hindu Materia Medica, it has possibly been always, as it is now, 
more valued as a perfume than as a drug. Dymock informs us that it is 
described ^ Muhammadan physicians as an Indian kind of asarun (Asa- 
rabaca). The author of the Makhean-eUAdwiya mentions several kinds of 
asarun, but states that the Indian tdgger is to be preferred. The medici- 


















Products of India, 



21 9 


The Common Valerian. 


(y. Murray.') 


VALLARIS 

Heynei. 


nal properties attributed to it by him resemble those of Nardostachys 
Jatamansi-see Vol. V., (Mat Med, W, Ind.). Stewart states that in 
the Panjdb it is employed medicinally, its properties being similar to thos 
of the Valerians of Europe. In the North-West Provinces also, it is 
believed to possess anti-spasmodic properties (Atkinson), According to 
Dr. Adams the Syrian Nard of the ancients was probably the root ol this 
plant (Pharm. hid,). There is little doubt that it may prove an eihcient 
substitute for the officinal Valerian ; it is, at any rate, worthy or la^r 


MEDICINE. 


trial, and of chemical examination. 


Valeriana officinalis, Lmn.; FI. Br. Ind,, III., 211. 

Common Valerian. 

Syn.—V. DUBiA, Bunge. 

Vern. — Kdldvdla, Mahr. ; Jalalakan, billtlotan, Ajm. 

References. — Bentley & Trinien, Med. PI., t. 146; O*Shaughuessy, Bong. 
Dispens.y 402; Pharm. Ind., 119 ; Pluck. & Hanb., Phaynacog., 377 J 
Smith, Econ. Diet,, 42S; Year-Book Pharm., 1874, / ^^ 79 , 4 ^^ / Med. 

Top. Ajviere, 139. ,.10 

Habitat.—Found in North Kashmir, at Sonamurg, altitude 8,000 to 

9,000 feet. 

Medicine.—Valerian root is officinal in all modern Pharmacopoeias, 
and its well-known properties require no comment in this work. It is 
imported into India with other officinal drugs, in small quantities; but it is 
little known to Natives, by whom the common and more easily obtainable 
species are employed as substitutes. 


V. Wallichii, D.C.; FI. Br. Ind,, III., 213, 

Syn.— V. viLLOSA, Wall.; V. jatamansi, Jones ; V. spica, Vahl. 

Vern. — Ddld, •wdld, bald, char, bala mushk, mushk'mdli, char godar, root = 
' bdla, dsdrun, taggar, Pb. j Mah-kdk, gdr-balchor-dk, Afghan. 

References. — Roxb„ FI. Ind., Ed. C.B.C., 55 ; Stewart, Pb. PI., Jt8> 
Pharm. Ind., 120; O^Shaughnessy, Beng. Dispens., 403; Ainslie, Mat. 
Ind., II., 367; Fleming, Med. PI. & Drugs in As. Res., XI., rSr • 
Baden Powell, Pb. Pr., 354; Atkinson, Him. Dist., 31 r ; Agri.-Horti. 
Sac, Ind., Journ. (Old Series), XIV., 15. ^ 

Habitat.—Grows in Temperate Himalaya from Kashmir to Bhutan, at 
an altitude of 10,000 feet, also in the Khasia Mountains, altitud^ 4,000 to 
6,000 feet. . . 

Perfume, Medicine, Domestic.—The root is used in every way simi¬ 
larly to that of V. Hardwiddi. It has been confused by Ainslie, 
O’Shaughnessy, and others with Nardostachys Jatamansi, which see Vol. 
V., 338. 


VALLARIS, Burm,; Gen. PL, II., 710. 

[438 ; Apocynace;e. 

Vallaris Heyiiei, Spreng.; FI. Br. Ind., III., 6jo; Wight, Ic., i. 

Syn.— V. dichotoma, Wall; Echites dichotoma, Roxb,; Peltan- 

THERA SOLANACEA, Roth, 

Vern. — Rdmsar, chamari-kz-vel. Hind, j Hupar mdli, rdmsar, Beng. j 
Dudhi, Kumaon; Putia podara ydrdla, pdla malle tiwa, Tel.; 
Bhadramalli, bhadramunj.1, visalyakrii, Sans. 

References.— i?w 5 ., FI. Ind., Ed. C.B.C., 247; Kurs, For. FI., Burm., 
II., 181 ; Brandis, For. FI., 327; Thwailes, En. Ceyl. PL, 192; 

& Gibs., Bomb. FL, 144; Ga?nblc, Man. Timb., 262; kllioty Fl. A^iT r., 
142, 161; U. C. Duit, Mai. Med. Hind., 293, 3/4 . Him. 

Dist., 313, 753; Gazetteers: -Mysore & /., dj; jr^V'.P., A, ^ 2 ; 

IV., Ixxiv.; h;d. Forester, X., 325; Agn.^Horf:. 5 ^ md., Journ. (Oi 
Scries), X,, 16. 
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Root. 
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MEDICINE, 
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Root. 
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VANDA 

Roxburghii. 


A Valonia Cups. 


riMEDICINE. 

Juico. 

13 


14 


DOMESTIC. 

Loavos. 

15 

16 


17 


HEDICINE. 

Boot. 

18 


Habitat.—A large climbing shrub, found in the Tropical Himalaya 
ascending to 5,000 feet in Kumdon; also met with in Sylhet, Burma, South 
India (from the Konkan southwards), and in Ceylon. It is commonly 
cultivated in gardens throughout the country. ^ 

Medicme.--The milky juice is employed as an application to xvounds 
and old sores in the North-West {Atkinson), 

^ Special Opinions.- §“ Useful in cases of fistula, the juice is corro¬ 
sive {U, C. Miikerji, M.B., C.M., Civil Medical Officer, Dina^epore) 
“The milky juice is very useful for chronic ulcers and sinuses, and in 
whitlow” {Surgeon W. Wilson, Bogra). “Especially useful in onychia 
(whitlow)” {Surgeon A, C, Muk&rji, Noakhally). “The milky juice is a 
mild irritant. Applied to old sores and sinuses, it excites some degree of 
inflammation in them and thereby expedites the process of healing ” (.455/5^. 
ant Surgeon R. C. Gupta, Bankipore), “The juice of the twigs is a 
useful application to old sores and sinuses ” {Civil Surgeon J, H, Thorn^ 
ton, B.A„ M,B,, Monghyr), 

VALLISNERIA, Linn.; Gen. PL, III., 

Vallisneria spiralis, Linn.; Fl.Br.Ind., V., 660. 

Syn. — V. spiRALOiDES, Roxb. 

Vern.— syala , Hind. ; Punatsu , pancha - duh , Tel. 

References. Roxh,, FI, Ind., Ed. C.B.C., ‘/to J Stewart. Pb PI 2di * 
Badm P/-> 3 f! B<dfour Cyclop., Ill., gS8; GazetteJ-.- 

‘ . IV; Ixxmt • Ind. Forester :—IV., 284: XII., abb., 
21; XIV., 3 g 3 ; Agn.-Hortt. Soc. Ind., Journ. {OU^enes), XII., 
Pro., 12. " * 

Habitat.—A submerged herb, found in water throughout India and 
Ceylon. 

Domestic, etc.—The moist succulent leaves are employed to cover the 
surface of sugar in the Native process of refining, see Phoenix dactvlifera 
Vol. VI., Pt. I., p. 213; see Sugar, Pt. IL, pp. 31, 267, 311, etc. ' 

Valonia Cups. —The acorn cups of Quercus ffigilops, the “prickly-cupped 
oak,” are known in commerce under this name. The tree grows in the 
Morea, from which large quantities are shipped to Europe, where they are 
highly valued for tanning purposes. ^ 

VANDA, Br.; Gen. PL, III., 

. *^4 4 .. X, r, [9^^/ ORCHIDEiE. 

Vanda Roxburghii, Br.; FI. Br. Ind., VI., 52; Wight, Ic., t. 

Syn.— Cymbidium tesselloides, Roxb.; C. tessellatum, Swarta • 
EpIDENDRUM Roxb.; iERIDEi TESSELLATUM, VigA/. " 

Vwn. Rdsnd, ndi, vandd, bdndd, persdrd, perasdrd. Hind.; Rdsnd. ndi 
Beng.; Dare bankt, Santal ; Rdsna, Mar.; Rasno, Guz.; Rdsnd' 
Bomb.; Kanapa chettu badanike, marddru, chitteduru, Tel. i Rd^d 
vanddka, ndkuli, gandhandkuli, Sahs. > ^asna. 

References.— W. Elliot, FI. Andhr., 44, Sr, 112 ; Sir W. Jones, Treat. 
PI. Ind,, 147;'Rev. A. Campbell, Rcpt. Ec. PL, Chutia Nagpur, No. 0202 • 

U. C. Duti,Mat. Med. Hind., 259, 3 lO, 3 15, 322; Dymock, Mat. Med. 

W. Ind., 2^ Ed., 792; Cat., Baroda Durbar, Col. & Ind. Exhb., No. 
iHi ; YctY^Booh Pharm., 1880, 25r ; Gaeetteer, Mysore & Coorg, /., 72, * 
Medicme. Under the name of rdsna the roots of this orchid and of 
Acampe papillosa, Lindl. (see Vol. I., 64), are indiscriminately used by 
native physicians. They are believed to be fragrant, bitter, and useful 
in rheumatism and allied disorders for which they are prescribed in a 
variety of forms. They also enter into the composition oi sevC’^^^^i rr - di - 
caled oils for external application in rheumatism and diseases vA k* 
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The Voa-vanga of Madagascar. ij- Murray:) 


VANGUERIA 

spinosa. 


nervous system (U. C. Dutt). It is also said to be considered a remedy for 

Sdary syphilis. The Rev. A Campbell informs us th^. C^uba 
Nagpur, the LEAVES, pounded and made into a 

body during fever, and that the juice is introduced into the aural meatus 

as a remedy for otitis media. , fVipm a<; 

Domestic.-“Santal girls split up the fJn 

anklets, hence the name ‘ dare banki.’ or ‘ tree anklet (Campbell). 

VANGUERIA, Comm.; Gen. PL, JL, m. 

Vangueria edulis, Vahl.; FI. Br. Ind., III., 136; Rubiace®. 

The Voa-vanga or Voa-vanguer of Madagascar. 

Vesa.—Moyen, Assam; Helu, alu. Mar.; AbH, Bomb.; ’Voa-vanga, 
Madagascar. _ , .x x ii>r j u/ 

References.— For, FI, Burm.y II., * 

hid,, 2nd Ed.,Bgo ; Gazetteers:— Mysore & Coorg, I,,oi , Lent, irrov,, 

Habitatf—iTmaai tree^native of Madagascar, resembling V. spinosa, 
but unarmed; cultivated in India for the sake of its edible fruit. 

Food.^Its FRUIT is eaten by the people of Madagascar, from whose 
vernacular name the botanical name of the genus has been derived. In 
India it is frequently used as an article of food. 

Domestic.—The timber is occasionally employed for economic pur- 
poses in India (Bomh Gaz,, X,, 402). 

V. spinosa, Roxl,; FL Br. Ind., III., 136. 

Syn.— V. MOLLIS, Wal,: V. spinosa & V. pubescens, Kurz-, V. edu¬ 
lis, Pyrostria? spinosa, My. 

Vern. — Muyuana, muduna, moinoy Hind. ; Mt^na, 

anuy muduna, moina, Beno. iGSl, mainphal, C. P. ; Alu, Bomb. ; 
Alu, Mar.; Chlga gadda, Tel.; Hsay-ma-kyi, Burm.; Pindituka, 
Sans. „ „ _ 

References.— FI, Ind., Ed. C.B.C., tSo; Kurz, For. FI. Burnt., 
II,y 34; Dalz. & Gibs.y Bomb. FL, IT4; Gamble, Man. Ttmb., 119; 
Elliot, FI. Andhr.y 35 ; Birdwood, Bomb. Prod., 163; Eisboa, ^•FL 
Bomb., 87 , 162; Buchanan, Statistics, Dinajpur, 152 ; Baylor* Top. 
Dacca, 49; Gazetteer'. — Bombay, XIII., 23 ; XV., 4 ^^! 

XVIII., 3 j; Cent. Prov., 223 ; Settlement Report, Central Prov., Chanda, 

Habitat^—A large thorny shrub, found from Northern l^ngal to 
Canara, also in Burma, Pegu, and Tenassenm. It flowers in the begin¬ 
ning of the hot season, after which the fruit ripens in three or f6ur months. 

Medicine.—The dry fruit is said to possess narcotic properties ^Lent. 
Pro’O. Gaz.), and to be a remedy for boils {Chanda Settl. Rept). 

Food & Fodder.—The fruit is round, of the size of a cherry, 
smooth, yellow when ripe, and succulent. Considerable differences of 
opinion are expressed regarding its quality. Roxburgh states that it is 
eaten by Natives. Lisboa writes, “ Eaten cooked or roasted, but it is not 
palatable.” Taylor, on the other hand, remarks that it is considered a 
fruit of great delicacy, and is common in the bazars of Dacca during 
November and December; while Buchanan writes, r. ’ 

toxicating or rather deleterious quality, when fresh plucked, bu g 

kept a few days, may be eaten without danger and is said to ^ ^ 

agreeable.” In the Central Provinces it is said to be u^d a v^^^^ 
when green, and to be narcotic when dry {C. P. Gazetteer, . 

these conflicting statements the fruit would appear 

localities, or wi^ cultivation, or according to its age. 1 he leaves arc s d 
to be a useful fodder. 
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Varnish. 


VANILLA. 

Vanilla is the long pod-like fruits of the epiphytic Orchid named. V. 
planifolia. It is a native of the West Indies and of tropical America. It 
has been experimentally grown in India, but the degree of success hitherto 
attained has not justified the establishment of plantations. The grateful 
aromatic qualities of Vanilla are fully utilized in confectionery, perfumery, 
and medicine. It is relative to its bulk perhaps the most expensive article 
of the vegetable kingdom which can be classea as a commercial product. 
The major portion of the British supplies are drawn from Mexico. The 
active principle Vanilline is now imitated chemically in preparations from 
pine-wood and clove oil. 

VARNISH. 

Varnish, —A varnish is generally defined as a solution of a resin, or gum- 
resin in a liquid, vvhich, when spread over a surface, evaporates and 
leaves the solid in the form of a transparent more or less coloured film. 
The chief resinous substances employed in the manufacture of varnishes 
are amber, benzoin, copal, colophony, dammer, elemi, lac, mastic, sanda- 
rach, Vateria resin, and the coniferous resins. The chief solvents are lin¬ 
seed oil, oil of turpentine, oil of rosemary, alcohol, and ether. The solutions 
thus formed are variously coloured by the addition of dyes of the desired tint. 
For an account of the above enumerated substances the reader is referred 
to the article on each, in its respective alphabetical position. ^ I n addition to 
these, however— the varnishes of commerce—India is rich in plants which 
yield natural varnishes, f.e., resinous substances which naturally exist in 
a form suitable for immediate use as varnishes. The principal of these 
are derived from the following plants ; — 

Buchanania latifolia. 

Holigarna, several species, the Black Varnish of Malabar. 

Melanorrhcea usitata, the Black Varnish of Burma. 

Odina Wodier. 

Rhus, several species— the Japan Varnish. 

Semecarpus, the Black Varnish of Sylhet, South India, and Ceylon. 

Full accounts of these varnishes will be found in the article on each in 
its alphabetical position in this work. 

VATERIA, linn, ; Gen. PL, /., /pj. 

Vateria indica, Linn.; LL Br. Ind., /., j/j; Dipterocarpe;e, 

Thh White Dammar of South India, Pinby Varnish, or Indian 
Copal. 

Syn. — V. MALABARICA, Blumc. 

Vern.— Sufed-ddmar, kahruha, sandras. Hind. ; Ckundrus, Beng. ; Su/dd’^ 
ddmar. Deccan; RdU Bomb.; Vellai-kunrikam, 'vellai-ddmar^ vclli^ 
knndricum, kdndricum, paini^ishUit kunj^Uiyam, 'uellai~knngiliyam, 
pincy maram;dhup marani, Tam. ^ Dupa^ddmarut tella ddniaru, dupada, 
'Yel., Dupa maram, dhupa, paintt munda dkup, dhnpadamara, Kan.; 
Fayana^ vella-kunturukkam, peiriimarum. •uella-kddricttmy painipasha, 
painimnra, voUa kondrikani, Malay. ; Hal, hal-dumula, Sinq. 

References. — Boxl., FI. Ind., Ed. .136; Beddomc, Ft. 8ylv., t, 

fi4 ; Gamble, Man. Timb., 41; Graham, Cat. Bomb. PL, 22: Mason, 
Burma & Us People, 486, 757 ; Rheede, Hort. Mai., IV,, t. /5 ; 

PharM. Ind.j 33; AiKslie, Mat. Ind., II., 482 ; O*Shanghnessy, Beng, 
Dispens., 221 ; Irvine. Mat. Med. Patna. 2$ ; Moodecn Sheriff, Supp.^ 
P/iarm, Ind., 253 ; Mat. Med, S. Ind. (in MSS.), 48; Dymock, Mat. 
Med, W. Ina., znd Ed., q 3 ; Dymock, Warden & Hooper, Pharma- 
cog. Ind., /., ig6; Official Corresp. on Proposed New Pharm. Ind., 
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VATERIA 

indica. 


2^8 ; Bird-iUoodt Bomb. Prod., 258 ; Dru^, U. 439 

Bomb. XXr. (Bomb. Gas.), iS; Econ. Prod., N.-W. Prov., Pt.I.{Guim 
and Resins), 3 ; Gums & Resinous Prod. (P. W. Dept. 5 ’ 

6,7-0, JO, 20, 30, 37, 57,66,67 ; Cooke, Gums and Resins ,87 ; Bidte,I rod. 

S. lnd.,2x ; Man. Madras Adnu, I., 3t 4 ! ■’> ^^5 ; Nicholson, Man. 

Coimbatore, dJ ; Gazetteers: — Bombay, XV., Pt. 1 %, 3 ^i 7 ^ i ^ 

Coar/r, /., 46, S 3 ; A,^ri-Horti. Sw., Ind., Journ, (Old Series), 
VIII., Sel , 14T ; IX., 293, 294 ; Indian Agriculturist, March 17, iS8b ; 
Ind. Forester, II , 21 ; VI,, 125. 

Habitat.— A large evergreen tree of the Western Peninsula, from Kanara 
to Travancore, ascending to 4,000 feet. 

Resin.— This tree yields a true resin of considerable value, known as 
white dammar, or Piney resin. It occurs in three forms :—ist, Compact 
P iNEY RESIN, in lumps of all shapes .which varies in colour, on the outside, 
from bright orange to a dull yellow, has a bright vitreous fracture, and 
internally presents all shades of colour from a light green to a light yellow. 

It is very hard, and bears a tjeneral resemblance to amber, from which 
characteristics, added to its colour, it may be easily distinguished from all 
other Indian resins. 2nd, Cellular PixVEY resin, occurs either in 
small lumps or in large masses, generally of a shining appearance and 
balsamic smell. It has a distinctly cellular structure, partly owing to the 
mode of collection, and partly to the age of the tree. Notches are cut in 
the trunk of the tree sloping downwards and inwards, the resin collects in 
the cavity and is cither permitted to dry in situ, or is collected and dried 
by heat It varies in colour from light green to yellow or white, and is 
uLally transparent, though occasionally from want of care in preparation, 
more opaque, ot a dull green colour, and ful of air bubbles 3 rd. Oarkco- 
LOURED Piney resin, is occasionally obtained on splitting open old 
and decayed trees. It has the solid consistence of the first, but the inferior 
quality of the second variety (Jury R^pt. Madras Exhb., 1857). 

This resin, from its valuable characters, has naturally given rise to con 
siderable interest on the part of European writers, attended with not a 
little confusion as to its real nature. It has been confused, to begin with, 
with gum animi, a resin derived from Zanzibar. The following report by 
Mr. Broughton, late Quinologist to the Government of Madras, gives an 
interesting and fairly complete account of the preparation and uses of the 
substance, and may be quoted in its entirety , 

“ This beautiful substance has long been known, and its properties and 
local uses have been repeatedly described. It is also not unknown in 
England, and 1 apprehend that its cost (and perhaps also ignorance ot 
its ^peculiar properties) has prevented its becoming an article of more 
extended commerce. It should be remarked that the East Indian Dam¬ 
mar,” which is well known among varnish-makers, though ireouen \ , 
confounded with this, is the product of a very different tree, and is not 
produced in this Presidency. The finest specimens of 
obtained by m.aking incisions in the tree, and arc ^ 

cent pieces of considerable size. The resin that exudes n y ) 

contains much impurity. In most of its properties it resem . P. ’ 
but it possesses qualities which give it some nointed 

Like copal it is but slightly soluble in .alcohol; but as -nidition of 

out in the case of copal, it can be brougld into so ution by die addition o 
camphor to the spirit. It is easily soluble in ^yoroform, and ^ 

find a small application as a substitute for amber in photograp^^^^^ 
nish Trt-. -T_A. frnm cooal in beim^ at once soiuoie 
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turpentine is turbid and milky, but by the addition of powdered charcoal, and 
subsequently filtering, it yields a solution transparent and colourless as 
water, and a varnish which dries with a purity and whiteness not to be 
surpassed. The solution in turpentine readily mixes with the drying oils. 
It is on these properties of the resin that its chance of becoming an article 
of trade will depend. In price it cannot expel copal, the supply of which to 
the European market is regular and abundant. Major Bedaome informs 
me that the cost of the Piney resin delivered on the sea-coast would be 
about R6 per maund of 25^. The present price of the best copal in the 
English market is but ;£^2-io per cwt.” In the list of resins of Mysore 
and Coorg contained in the Public Works Department report the same 
price is quoted for the inferior, and R8 per 251b for the finer, quality. 
The remark is appended, “of excellent quality and procurable in great 
abundance in the Nuggiir, Mulnaad, Munjerabad, and Coorg :~the supply 
is almost unlimited. In Nuggur extensive avenues of this tree alone exist, 
besides numerous isolated trees in the jungles.** Moodeen Sheriff quotes 
the present bazdr price in Madras, as, of the superior variety, R4 per 
maund of 25ft, of the inferior, R2. Wight gives the following formula for 
the preparation of varnish from the resin:—“ Into a new and perfectly 
clean earthen vessel put one part of Piney Dammar in coarse powder, 
cover closely, and apply a very gentle heat, until the whole is melted ; 
then add about two parts of linseed oil, nearly boiling hot, and mix well 
with a wooden spatula. Should the varnish prove too thick, it can, at any 
time, be reduced by the addition of more oil, or, if required, may be made 
thicker in the first instance. Close covering, complete liquidation of the 
resin, and boiling hot oil are absolutely necessary to the success of this 
process. 

The varnish thus prepared would be valuable for coating carriages, 
furniture, and other work requiring a complete and finely finished protec¬ 
tion to the coat of paint. A varnish made with camphorated alcohol, the 
camphor from which has evaporated, might be used with advantage for 
varnishing pictures. On the Malabar coast it is made into candles which 
diffuse an agreeable fragrance, and give a clear light and little smoke. 
For making these the fluid resin may be either run into moulds or rolled 
when soft into the required shape. It is said that these candles were at one 
time introduced into England, but, a very high duty having been imposed, 
the trade ceased. 

In a recent communication to Government, however, the Collector of 
South Canara states, at the present time no candles are made from the 
resin. He conjectures that the above description of candles made from the 
resin may have occurred from confusion of sticks of resin used as in¬ 
cense, and candles made from the tallow. The best pieces of the resin are 
employed as ornaments, under the name of amber (Kehroha) {Madras 
Jury Repts.), In South Canara it is used for caulking boats, and for set¬ 
ting gold ornaments. 

Chemical Composition.— The resin yields, on distillation, 82 per 
cent, of a volatile oil of agreeable odour, but which does not differ 
essentially from that obtained from cheaper resins. 

Oil.—The SEEDS contain a large quantity of a solid oil, which may be 
prepared as follows Clean the seeds, then roast and grind them into 
a mass. To 5 seers seed add 12 seers of water, and boil until the oil rises 
to the surface. Remove the oil, stir the contents of the vessel, and allow it 
to stand until the following day, when more oil will be observed on the 
surface, which may be collected and the process repealed {Jury Rept,^ 
Madras Exhih,, 185$). The oil is solid even in hot climates, and appears to 
be well adapted for candle-making. In South Canara it is used for lamps. 
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for flavouring food, as a substitute and adulterant for ght, and for medi¬ 
cinal purposes. In 1884 a paragraph appeared in the Journal of the 
Chemical Society, in which it was stated that for a few months previously, 
fatty seeds of remarkable size, the produce of this tree, had been brought 
into commerce by way of Marseilles and Trieste, and that large quantities 
of vegetable fat, Malabar tallow,” had also been recently irnported into 
Europe. This extract was brought to the notice of the India Office by 
Sir Joseph Hooker, who suggested that the value of the seeds should be 
brought to the notice of the Forest Department, to which they might become 
a source of revenue. Enquiries were instituted which resulted in reports from 
various districts including that from South Canara above quoted, regarding 
the illuminating properties of the resin. The Collector of that district also 
stated that he had candles made of the oil, which burned well and gave a 
good light but were wanting in hardness, being softer and greasier than the 
ordinary dip. This fact is at variance with the results of chemical exa¬ 
mination. Thus Mr. L, Hooper found the melting point to resemble that 
of ordinary tallow or wax, and consequently that Piney tallow should be 
specially adapted for the manufacture of candles in hot climates. No 
further information as to the extent of the trade with Europe in tallow or 
seed appears to have been forthcoming. 

Chemical Composition. —The authors of the Pharmacographia Indica 
write‘.—“The seeds have been examined by MM. Hoernel and Wolf- 
baner, who found that, when air-dried, they afforded 49*2 per cent, of a 
greenish-yellow solid fat, which bleaches rapidly on exposure to light and 
has a peculiar agreeable balsamic odour. This fat rapidly saponifies and 
consists of a mixture of fatty acids melting at 5&6°C. and solidifying at 
54-8°C. The mixture contains oleic acid and 60 per cent, of a solid fatty 
acid melting at 63*8'^ {Chem. Centr,; Jour^ de Pharm, et de Chim. i 
Jour. Chcm. Soc., 1886).^^ 

Medicine.—Fine shavings of the resin are said by Irvine to be ad¬ 
ministered internally to check diarrhoea. Dr. Bidie recommends it as an 
excellent substitute for officinal resin, stating that it combines with wax 
and oil, under the influence of a gentle heat, and forms a good resinous 
ointment. The oil has obtained considerable repute as a local applica¬ 
tion in chronic rheumatism and some other painful affections, and might 
be employed as a basis for ointments, etc. It closely resembles ihe solid 
fats of Garcinia indica, Kokam butter {Pharm. Ind.). 

Structure of the Wood.—Sapwood white with a tinge of red ; heart- 
wood grey, rough, moderately hard, porous; weight 41 lb per cubic foot. 
It is not much in request, but is occasionally used for making canoes, 
the masts of native vessels, and coffins (Gamhle). 


VATICA, Linn.; Gen. PL, I., 192, 981. [ p 

Vatica laccifera, W. & A., see Shorea Talura, Roxb. : Vol. VI , Pt. II. 
V, lanceaefolia, Blame FI. Br. Ind., /., J02. Dipterocarpe^. 

Syn.—V. CANACA, Ham..- Vateria lanceolaria, Koxb.; V. lance/E- 
FOLIA, Roxb. y V. LANCEOLATA, Roxh. 

Vem.—Afor/ 2 ^/, Assam ; Moal, Sylhbt ; PanthUya, Burm. 
References.-/fati., F/. M., Ed. C.B.C.,pS ■: Kura, For. FI. Burm., 
t 22 ; Gamble, Man. Timb, 33 ; Mason, B'^rma & Its Peoph-, 
486 ! Gums & Resinous Prod. (P. IF. Detri. Rep.), > 6 , 20 ; Coeee, i^ ^ms 

Habitat.—^A'*1’arge tree of the Eastern Himiilaya, Assam, Easfsrn 
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which soon hardens into a very pure, pale, amber-coloured resin, from 
which the Natives obtain, by distillation, a dark-coloured, thick, strong- 
smelling balsam, called chooa, ov chova, by the people who prepare and 
sell it, and ghoond by the Brahmins who use it in their reugious cere¬ 
monies and temples,” Mason states that the resin is “precisely similar” 
to that of Valeria indica, a remark which would appear to be supported 
by Roxburgh’s description of its colour and purity. 

Structure of the Wood.—Heartwood red, rough, hard ; weight 35 to 
52lb per cubic foot; not very valuable and little used (Gamble). 


Vatica robusta, Stend., see Shorea robusta, GcBrtn. /. ; Vol. VI., Pt. 

[ II., p. 673, 

V. Roxburg-hiana, Blume; FI. Br. Ind., /., 302 ; Wight, Ic., t. 26. 
Syn.— V, CHiNENsis, Linn. ; Vateria Roxburghiana, Wight, JU., /., 
88 . 

Vern. — Let-touk, leitauh, Burm. ; Mandora, Sing. 

References. — Gamble, Man. Timb., 33; Thwaites, En. Cey. PL, 404; 
Beddome, FI. Sylv., t. 9$ ; Mason, Burma & Its People, 515, 757 / 
P. W. Dept. kept, on Gums & Resins, 32, 3$; Cooke, Gums & 
Resins, go. 

Habitat.—A tree of the Western Peninsula from Canara southwards, 
and of Ceylon, 

Resin.—It produces a resin of which little is known, but which is said 
to resemble those of the preceding species and of Vateria indica. 


V. scaphula, Dyer/ FL Br. Ind., 301. 

Syn, —HoPEA scaphula, Roxh. 

VtxvL.~^BoiUhura, Beng. 

I References. FI. Ind., Ed. C.B.C., 43S; Kurs, For. FI. Burm,, 

I., 121 ; Gamble, Man. Timb., 3J. 

I Habitat.—A large tree found on the Chittagong coast at Mascal island. 

Structure of the Wood.—Hard but not very durable. 

‘ Domestic.—The trunk is made into canoes by the Magh inhabitants 

' of the island on which it is found. 

V* Tumbuggaia, W. & A., see Shorea Tumbuggaia, Roxh.: Vol. 

, [ VI., Pt, IL, p. 679. 
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VENTILAGO, Gcerln.; Gen. PI., I., 375. 

Ventilago calyculata, Tulasne; Fl. Br. Ind.,I., 631 ; RHAMNEiE. 

Syn. -V. DENTICULATA, Willd.} V. MADRAS?ATANA, Roxb, ; V. MAC- 

RANTHA, SILHETIANA, SmiTHIANA, & SULPHUREA, 

Vern. —Rai dhani. Hind. ; RUktupita, Beng.^ B<ntga~sarjun, doe^saraj, 
noduHr, Bonga~sarjom,^KiivM.', Raktabita, kala lag, Kumaon ; 

Kyonti, Kharwar j Papri, C. P.; Sakai yel. Mar.; Ycrra chictali, 
Tel. 

References. — Roxb., Fl. Ind., Ed. C.B.C., 21 rj Kura, For. Fl. Burma, 
/., 2/O3; Brandis, For. FL, g6; Gamble, Man. Timb., 91; Rev. A. 
Campbell, Rcpt. Ec. PL, Chutia Nagpur, No. 8462; Atkitison, Him. 
Dhi., 307 ; Gaaciteers : — Bombay, XV., 430 ; N.-W. P., IV., Ixx. ; For, 
Ad. Rep. Ch. Nagpur, 1885, 29. 

Habitat.—A large, climbing shrub, found throughout the hotter parts 
of India, from the Kiimdon Himdlava and Nepil, to Bhutdn, Sylhet, and 
Burma ; also met with throughout the western Peninsula. 

Fibre.— Mr. Campbell, who gives all the available economic informa¬ 
tion regarding this plant, states that the bark yields a good cordage 

An OIL is obtainedfrom the seeds, which resembles ghi in taste, 
and is used in Chutia Nagpur for cooking purposes (Campbell)^ 
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' Medicine.—The juice of the bark and young shoots is, in the same 
locality, applied to the body as a remedy for the pains which accom¬ 
pany malarial fever. A ring made from the tendril is worn as a charm 
against toothache {Campbell), [A 163, 

Ventilago madraspatana,(?(£r/«.//^/. Br. Ind., I.,63i; Wight, Ic., 

Syn. —V. BRACTEATA, Wall, 

Vem.— Hind.; Raktapiia^ Beng. ; Rakta pitta, Uriya; Chorgu* 
Hyderabad; Keoti, pitti, C. P.; Lokandi, kanwail. Bomb.; Khand* 
•vel, lokhandi. Mar.; Ragatarohado, Guz. ; Suri-chakka, Dec. ; P^pili'^ 
chakka, suraipattai, surala chaki, surate eheka, papli,vembddavi, Tam. > 
Suraii pette tige, surala Cige, erra chiratali, stirla tige, surugudu 
yerra chicatli, surala^tSge-patta, yerra-chahatli'chakka, suriti-pette^ 
chakka, surughundu-putta, Tel.; Paipluchakka,papli, popli-chukai, 
Kan. ; Raktavalli, Sa'ns. 

References. — Rumphius, FI, Amb,, V,, t, 2; Voigt, Hort, Sub. Cal,% 
146; Brandis, Far. FI., g6; Kurz, For, FI, Burm,, I., 262 ; Beddovie» 
FI. Sylv., t. 68; Gamble, Man, Timb.,gi; Thwaites, En. Ceyl, Pl.y 
T4; Dalz, & Gibs., Bomb. FI,, 48; Elliot, FI, Andhr,, SU ijo, iji ; 
Moodeen Sheriff, Mat. Med, S, Ir.d, {in MSS.), 106 ; Dymock, Warden 
& Hooper, Pharmacog. Ind,, /., 355; Bidie, Prod. S, Ind., log; 
Lisboa, U, PI. Bomb., 231, 242, Liotard, Dyes, App, VI; Wardle, Dye 
Rep., 3, 21 ; Gazetteers : — N.AV, P,, I,, 80 ; Orissa, II,, 181 ; Madras 
Man., Admin, II,, 114 ; Gribble, Man, Cuddapah, 263; Ind, Forester, 
X., 547* 

Habitat.—An extensive climber, found in the Western Peninsula from 
the Konkan southwards, Burma, and Ceylon. 

Gum.—^It is said to yield a gum, of which no information is obtainable. 

Dye.—The root-bark is a much valued dye-stuff in Southern India. 
Liotard writes^ “ At a certain period of the year immense numbers of 
coolies in Mysore proceed to the jungle to collect the root-bark which 
forms the dye-stuff. It is then conveyed to the nearest towns and sold to 
dealers, who export it to other districts of India, combined with chay-root 
(Oldenlaudia urabellata); it yields a beautiful chocolate colour, and if galls 
be also added, a black dye. It appears to be exclusively us^ for dyeing 
cotton cloth.” In another passage he states that it is a good deal utilised 
by carpet-makers in Bangalore. The dye is extract^ by boiling the 
root-bark or chips of the wood (which also yields colour) in water; simple 
immersion in this liquid dyes a brownish-purple, which, however, js fleeting; 
with a mordant of alum and myrabolans a darker but fast colour is ’ 
produced. j 

Samples of the root-bark were submitted to Mr. Wardle who reported 
as follows ;—“ It is exceedingly rich in a beautiful red colouring matter, 
and will, when proper methods are employed, produce many colours for 
which cochineal and madder are generally used. The fastness of these 
colours will be made a subject for further investigation by me, but still 
I should judge that they are fairly permanent. The dye is well adapted 
for tasar silk, excellent results being obtainable without the employ- j 
rnent of extensive processes for bleaching the silk, before the applica- ! 
tion of the dye.” “ By some of the methods the colours obtained are , 
inclined towards purple and chocolate, but generally reds, more or less 
pure, are product. The bark contains little or no tannin, and when • 
tannin matters, such as galls, are added, the only result in dyeing is the j 
usual red colour, with much less brilliance and depth; but, when in addi¬ 
tion to the tannin substance a salt of iron is used, a slaty black, reddened 
and deepened by the colouring matter, is produced. It is a substance 
which, no doubt, would be a valuable acquisition to 'iir- dyc-liouse, and 
if quantities could be obtained in India, at the pricr stated tn Surgeon- 
Maj Or Bidie’s report, annas 3-5 ii might be laijLjch used, j 
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With reference to the last sentence it may be remarked that Liotard gives 
the price in one passage at 3-5 annas per 3 b, in another at 2 annas per Ib. 
Moodeen Sheriff states that the wholesale price in Madras is R6 per 
maund of 25 fib or nearly 4 annas per Ib, while the authors of the Phar~ 
macographia hidica state that during 1888-89 was sold by Govern¬ 
ment agency at R2 for first class, Ri-8 for second class, bark per maund 
(?Madras, of 25flb); or from i to annas per fi). Mr. Wardle’s remarks 
regarding the probability of a trade arising are thus likely to be con¬ 
firmed. Xhe bark is collected in large quantities in the Southern Presi¬ 
dency, especially on the northern slopes of the Nilgiris, and can easily 
be obtained in Madras. In the Annual Report of the Madras Forest 
Department for 1887-88, it is stated that 3 tons wc^e collected, which 
realised a revenue of R62, the value of the permits. During 1888-89, 41 
maunds of first class, and 66 maunds of second class, bark were collected 
and sold by Government agency at the prices quoted above (Pharmacog, 
ind.y • 

Chemical Composition. —The colouring matter, extracted by water, 
is of a red colour and acid slight reaction. It ^ives violet-red precipitates 
with plumbic acetate, calcium hydrate, and barium hydrate, a rose-tinted 
cake with alum and potassic carbonate, and muddy mixtures with ferrous 
and ferric salts. It is probably one of the derivatives of anthracene 
{Pharmacog. hid.). 

Fibre.—The BARK yields a fibre, which is said to be useful for cordage. 
According to Rumphius the Amboina fishermen use the long climbing 
STEMS instead of rope. * 

Medicine.—Moodeen Sheriff states that the powdered root-bark is 
carminative, stomachic, tonic, and stimulant; and useful in atonic dyspep¬ 
sia, debility, and slight cases of fever. He recommends doses of from 30 
to 90 grains three or four times in the twenty-four hours, and states that 
the drug may be employed as a substitute for cascarilla, pimenta, calumba^ 
and cinchona. The powdered bark (mixed with gingelly oil) is also said 
to be sometimes used in South India as an external application for itch 
and other skin diseases. 
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VERATRUM, Linn.; Gen. PL, ILL, 834. 

[LlLIACEiE. 

Veratrum viride, AUon.; Baker, in Linn. Soc. Jour., XVII., ; 
Green or American Hellebore. 

Syn.— Helonias viRiDis, Ker ; Melanthium virens, Thunb. ; M. brac- 
TEOLARE. Desv. 

References.— Pharm. Ind., 245 ; O^Shaughncssy, Beng. Dispens., 657; 
Pluck. & Hanb.y Pharmacog. 6 q5 : Year-Book Pharm. :—i874, ^02; 187$, 
2 I(J ; 1876, 5, 2 T3 : 1879, 4 , J28 ; l88o, 208. 

Habitat.—Found in tne east coast of North America, from Canada to 
Carolina.^ 

Medicine.—The rhizome, which is officinal in the Indian and most 
other modern PharmacopaeinSy is imported into India in small quantities 
with other drugs for European use. Its properties are too well known to 
require comment. 


VERBASCUM, Linn.; Gen. PI., II., ^28. [ne«, 

Verbascum Thapsus, Linn.; El. Br, Ind., IV., 230 / SCROPHULARI- 
Syn,— V. iNDicuM, Wall. 

Vern.— Gidar tamdH (^{ackaPs tobacco), Hind.; Vulr, phdt, ban fant'- 
okd, phasnU, bht*n he ddm, eklbir, mdanda, phuntar, ktoUprc, khar- 

V. 64 


I 







Products of India. 





The Rewand Chine. (y. Murray:) 


VERNONIA 

anthelmintica. 


gosh, iharkharndr, spin kkarnar, girganna, kardthri, roBand chinh 
gidar tamaku, Pb. 

References.— RoatJ., FI. Ind., Ed. C.B.C., i88; Stewart, Pb.Pl.,i 63 ; 
O’Shaughnessy, Beng. Dispcns., ^77 ! Year-Book Phatm., i 874 > t 3^°^7 i ^ 
Notes by Mr, Duthie's collector, Trans,-lndus : Atkinson, Him, Uist,, 
3 ^ 4 ; Gazetteers:—Mysore & Goorg, /., 64; iV.-PP* PIV,xlxy.ii, ^ 
Habitat.—A plant of the Temperate Hiin^la^a, from Kashmir to 
Bhutan; at altitudes of 6,000 to 11,000 feet; and of Western Tibet; dis 
tributed westwards to Britain. 

Medicine.—In Bashahr the root is given as a febrifuge; the 
rewand chinz would seem to indicate that it is at times used as an adul¬ 
terant of or substitute for rhubarb {Stewart). The seeds are supposed to 
be narcotic and are used for poisoning fish {O^Shatighjiessy). Mr. Duthie s 
Trans-Indus collector slates that- the herb is much employed by the 
Natives of that region for the treatment of asthma and other pulmonary 
complaints, that it possesses narcotic properties similar to those of tobacco, 
and that the seeds are considered aphrodisiac. The leaves warmed, and 
rubbed with oil, are employed as an application to inflamed parts. Dr. 
Watt states that he has known it imported from Europe for medicinal use 
by an oflicer resident in Simla. In Europe, and the United States of 
America, the thick woolly leaves were at one time much valued as demul¬ 
cents and emollients, not only in domestic medicine, but by practitioners. 
They were used in the treatment of catarrh and diarrhoea, and as an 
external application for haemorrhoids. 

Special Opinions.— § “ Has long been used in Ireland as a remedy 
in phthisis and phthisical diarrhoea ” (Brigade-Surgeon G. A. Watson, 
Allahabad). “ It is a valuable remedy in phthisis ; checks night sweats, 
relieves cough, and moderates looseness of the bowels. One ounce of 
the leaves, boiled in a pint of milk, given twice a day, relieves dyspnoea. 
Highly spoken of by Dr. Grinlan as a palatable and eflective remedy” 
{Surgeon-Major E. G. Russel, Asylums, Calcutta). 

Fodder.—It is eaten by camels and goats (Stewart). 

VERBENA, Linn.; Gen. PL, IL, 114^. 

Verbena officinalis, Linn.; FI. Br. Ind., IV., 565; Verbenace^e. 

Syn.—V. SPURIA, Linn .; V. sororia, DC. 

Vem. — Pdntiikh, kardita, pB.; Skamuki, Pushtu. 

References. —Stewart, Pb. PI., 166 ; Year-Book Pharm., rS 74 y 

Ecofi.Dici., 428; Atkinson, Him. Dist., 3 i 5 ; Gajsettccrs :—N.-W. P., 
IV., Ixxvi.; Rdjputdna. 30 ; Pesh'iwar, 26. ^ -nx r i* 

Habitat.—Common in the Himalaya from Kashmir to Bhutan, at alti¬ 
tudes of 1.000 to 6,000 feet, and in the Bengal plain to the Sundcrbands. 

Medicine.— In the Panjdb the fresh leaves are considered febrifuge 
and tonic, and is said to be used as a rubefacient in rheumatism and 
diseases of the joints. The root is believed to be a remedy for scrofula 
and snake-bite. At one time it was worn in Europe as a charm against 
evil, and for good luck. In Tuscany it is said to be still employed as a 
poultice for liver complaints, and taken internally for the same disease, 
and for dropsy. 

VERNONIA, Schreh.; Gen. PL, II., 22^. 

[CoMPOSTT.^;. 

Vernoma anthelmintica, WiUd.; FL Br. Ind., III., 236; 

The Purple Flea-bane. 

Syn.— .Serratula anthelmintica, Roxl.: Conv a anthklmin.-ica, 
Linn. 
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Vern.— SSmrajt bdkchi, kdli-siri, buckshi, vapchi, Hind.; Sovtrdj, buk^ 
chiej babchiy bapchie, kdli^ziri, hdkiicht Beng. ; Somrdj^ Uriya ; Kalu 
jiriy Kumaon ; Kali ztrt, kdld zira, bukoki, kakshamay malma bakcMy 
Pb.; Kali-zirty kali-jiri, karvi-ziriy kala-jira, Deccan ; Kdli-jiri, 
kalen-jirl. Bomb. ; Rdndcha-jirS, kalenjiri, kdralye. Mar. ; Kdli-^iri, 
kadvo-jiri, kalijieiy Guz.; Kdttu-bhiraganiy kdt-siragamy nirndchie, 
Adavi-jilakaray visha-kanta-kdlu, Tel.; Kd^u-jiragCy Kan.- 
Kdttu-jirakam, kattasiraganiy Malay.; Sanni-nd,egamy sanni-ndsang; 
sanni-nayan. Sing.; Atavi-Jirakahay kanana-jert^ay somardji, aval, 
guja, rdkuchi, Sans.; Atarildl, itrildl, Arab. ; Atarildl, itrildl, Pers. 

References, — Roxh.y FI. Ind.y Ed. C.B.C.y Sg4 ; Dalz. & Gibs.y Bomb. FI., 
313; Stevsart, Pb. Pl.y I3t; Sir W. Ellioty FI. Andhr.y ri; Rheede, 
Hort. Mal.y //., t. 24; Thesaurus, Zcy., 210, t. 5 ; Pharm. Ind., 126 ; 
Ainslie, Mat. Ind.y 11 ., 54 ; O'ShaughnessVy Beng. Dispens.y4ig ; Irvine, 
Mat. Med. Patna, 128; Medical Topog,, Ahnere. 228; Moodeen Sheriff, 
Supp. Pharm. Ind., 254; U.C. Dutt, Mat. Med. Hind., 283,318 ; Murray, 
PI. & Drugs, Sind., 182 ; Dymock. Mat. Med. W. Ind., 2nd Ed., 422 ; 
Baroda Durbar, Col. & Ind. Exhb., No. 282 ; Official Corresp. on Pro¬ 
posed New Pharm. Ind., 238; Birdwood, Bonib. Prod., 50; Baden 
Powell, Pb. Pr.y 320, 358; Drury, U. PI. Ind., 44^; Atkinson, Him. 
Dist.iX.y N.-W. P.Gaz.), Jf/, 753 ; Useful PI. Bomb. [KXV., Bomb. 
Gaz.), 257 ; Cooke, Oils & Oilseeds, 82; Bidie, Prod.. S. Ind., 32; 
Gazetteers: — Bombay, VI., 25 ; N.-W. P., IV., Ixxdi. ; Orissa, II., 260 ; 
Mysore & Coorg, /., 55 ; Agri-Horti. Soc. Ind., Journ. {Otd Series), 
X., 22 ; Smith, Econ. Die., 235. 

Habitat.—A tall, robust, leafy annual, met with throughout India, to 
Ceylon and Malacca, ascending to 5,500 feet in the Himalaya and Khdsia 
Mountains. ^ . . . ' 

Oil.—Lieutenant Hawkes states that the seeds yield an oil, which is 
never prepared for sale. It is probably used medicinally. 

Medicine.—The achenes are highly reputed in Sanskrit medicine as 
a remedy for white leprosy (leucoderma) and other skin diseases. They 
are mentioned also as an anthelmintic, but are little used as such, except 
in combination with other drugs. In chronic skin diseases the seeds are 
taken alone or in combination with other medicines. In the severer forrns, 
such as psoriasis and lepra, the remedy is recommended to be taken daily 
for one year, when a complete cure is said to be effected. Chakradatta 
describes several elaborate combinations for external and internal use. The 
former are oils and pastes; one of the latter, a decoction of the powdered 
seeds and sesamum in tepid water, is directed to be taken after perspira¬ 
tion has been induced by exercise or exposure to the sun. The diet pre¬ 
scribed is milk and rice {U, C. Dutt), The author of the Makhzan-el- 
Adwiya ascribes the drug as given internally to remove phlegm and worms 
from the intestine, and states that a poultice or plaster made of it is em¬ 
ployed to disperse cold tumours. But, he remarks, it is not often pre¬ 
scribed as an internal medicine, as it is thought to have injurious effects, 
though it is frequently used as a drug for cattle (Dymock). 

The medicine early attracted the attention of European writers on 
medicine in India. Rheede wrote that an infusion was given, on the Ma¬ 
labar coast, as a remedy for coughs and flatulency. Ainslie wrote that the 
seeds were reckoned a powerful anthelmintic, and also formed an ingre¬ 
dient of a compound powder prescribed in cases of snake-bite. O’Shaugh- 
nessy, Taylor, Irvine, and others notice the vermh'uee properties of the 
seeds, but say little as to their opinion of their value. Stewart states 
that in the Panjdb they are given in anasarca, and used to make plasters 
for abscesses. Baden Powell writes that in the same province they are 
believed to possess most of the properties above notirod. and are also con¬ 
sidered febrifuge, and a** valuable remedy i fr', restoring 

youth, and preventing the hair turning grey. ” The plant jr^ included in 
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The Ash-coloured Flea-bane. 


{J. Murray.) 


VERKONIA 

cinerea. 


the secondary list of the Indian PharniacopcBta, the seeds are said 

to enjoy a special reputation as an anthelmintic in cases of ascarides 
lumbricoides (round worms), which, under their use, are said to be expdlcd 
in a lifeless state, thus showing that the drug exercises a specific etiect 
on the entozoa. The ordinary dose is about drachm, given in two., 
equal doses at the interval of a few hours, and followed by an aperient. 
Dr. /E. Ross is quoted as recommending the drug as a vermifuge, given 
in doses of lo to 30 grains, powdered; while Dr. Gibson, as the result of 
personal experience, is said to regard it as a valuable tonic and stomachic, 
in doses of 20 to 25 grains. Diuretic properties have also been assigned to 
it. In Travancore, the bruised seeds, ground up in a paste with lime-juice, 
are largely employed as a means of destroying pediculi. {Pharm, Ind.) 

Special Opinions. —§“ In some cases I have used the seeds as an 
anthelmintic, but With unsatisfactory results. The administration was 
usually followed by a dose of castor-oil the following morning. Prepar¬ 
ation— Powdered seeds and infusion. Dose : 30 grains twice a day, 
either in powder or infusion ” {Apothecary y. G, Ashworthf Kumbako^ 
?iam, Madras), “Seeds—tonic, stomachic, anthelmintic. Dose: 60 to 120 
grains anthelmintic, 10 to 30 grains tonic’" {Apothecary Thomas Ward, 
Madanapalla, Allahabad). “Four ounces fine powder seed, J qt. rum, \ qt. 
water, put out in the sun for ten to twelve days. Dose, a wine-glassful at 
5 A.M., after which patient is to lie on his side for half an hour. This pre¬ 
scription was given to me as a specific for spleen by a tea-planter, who 
professed to‘have never failed with it after trial in many cases. In my 
hands in hospital patients, it proved, like most specifics, useless {Surgeon- 
Major, E. Sanders, Chittagong), 

Domestic.—The seeds, as already stated, are employed to destroy 
pediculi in the head and body, and may possess some antiseptic powers. 
The PLANT roasted in a room, or powdered and thrown about the floor, is 
believed to expel fleas—hence the popular English name. 

Vernonia cinerea, Zm.; FL Br, Ind., Ill,, 233; Wight, Ic.y t, io*j6. 
The Ash coloured Flea bane. 
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Syn. — V. coNYzoiDKs, DC.; V. rhomboidea & Montana, Edgew.; V. 

ALBICANS, DC. / V. ABBREVIATA & LEPTOPHYLLA, DC.; V. LAXIFLORA, 
Less,; V. PHYSALIFOLIA, DC. / CONYZA ABBREVIATA, BELLIDIFOLI A, 
CINERASCENS, INCANA, LINIFOLIA, ELEGANTULA, OVATA, & SUBSIMPLEX, 
Wall. ; C. CINEREA, Linn, ; C. mollis, Willd ; C. fROLIFERA & 
HETEROPH\LLA, Lamk, ; SeRRATULA CINERE.A, Roxb. ; CaCALIA ROTUN- 
D I FOLIA, Willd, 

Vern.—i'uyfestw, kukshim, kalalira, Beng. ; Barangom, bahu tuturi, 
hirlopong arak\ jhurjhuri, duryaaraP, Santal ; Sahaaevi, Pb. ; Lalia, 
kdli harr, Merwara ; Sira-skengalanir, Tam. ; Gariti kafnma, Tel. ; 
Monera-kudimbeya, Sing. / Sahadevi, Sans. 

References. — Throaites, E7i. Ceyl, PL, 160; DaU. & Gibs., Bomb, FL, 
I 2 T ;Rev. A , Campbell, Kept. Ec. PL Chuiia Nagpur, Nos 7S74, 7 ^ 77 , j 
8452, 8744, 9862 ; Elliot, FL Avdhr,, 58 ; Rheeda, jiort. Mol., L 641 
. Hurm., Thes, ZcyL,t.96,f. i; A{7islie, Mai./nd.,I/., 363 ;{r:>:n^,^ 
Mat. Med. Patna, 45 ; Dymock, Mat. Med. W. Ind., 2nd Ea.,.i 23 ;\ 
Drury, U, PL Ind., 442; Atkinwn, Him. Dist.,3iJ;Gasetteersi- 
Mysore & Coorg, /.. ; Bombay, V.,26 ; WMK. P., A^y- \ 

HorH. Soc. Ind., Journ. {Old Series), X., It ; Ind. Forester, XII., Al>h., i 


2 ^ I 

Habitat.—One of the commonest Indian weeds, found throughout India, i 
ascending to 8,000 feet in the Himalaya, Khasia mountains, and hills 
of the Peninsula. „ , 

Medicine.—Ainsiie states that the whole plant, with its smMu round, ^ 
downy, tasteless flowers, is used in medicine by the Hindus, in decoctu rr ^ 
to promote perspiration in febrile rtflections. Irvine write-i to at the hr.Ev i- i 
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employed in Patna as an alexipharmic and anthelmintic, and as a consti- 
tuent of masalas for horses. In Chutia Nagpur the whole plant is given 
as a remedy for spasm of the bladder and strangury; the flowers are 
administered for “blood-shot eyes”? conjunctivitis (Campbell). The 
latter use is interesting, since, according to Piso, the leaves of another 
species of the same genus are similarly employed in Jamaica. 

This plant appears to be esteemed as a medicine by the Hindus of the 
Eastern Provinces ; in Bombay, Dymock informs us, it is not utilised, and 
no writer on Northern India makes any mention of it. 

Food, The leaves are eaten as a pot-herb in Chutia Nagpur 
(Campbell), ^ 


VERONICA, Lifin ; Gen. PL, IL, g64. 


£8 


[neje. 


Veronica beccabunga, Lmn,; FI, Br, Ind.JV,, ^pj/Scrophularu 

References.— Stewart, Pb. PL. 163 ; G*Shaughnes^, Beng. Dispens., 47S ; 
Year-Book Pharm.. i874i I34y 628 ; Atkinson', Him, Dist., 314: Agri.- 
Horti, Soc, hid., yourti. (Old Series), XIV., 52. 

Habitat.—A herb, met with in the VVestern Himalaya, from Kashmir 
to Kandwar, and in Western Tibet, at altitudes from 9,000 to 12,000 feet. 

Medicine.—Honigberger states that the plant is used medicinally in 
Kashmir. In Europe and America, the leaves and young tender stems 
were formerly much valued as an antiscorbutic; the former are still 
occasionally employed as a styptic to wounds, and, when bruised, they are 
applied to burns (Stewart). 


VIBURNUM, Linn. ; Gen. PL, II., 3, 
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LLiJiU.. 

Viburnum coriaceum, Blume ; FI. Br. Ind., III., 5 ; Caprifolia- 

Syn. — V. CYLINDRTCUM, Ham. 

Var. capitellata. Wight, Ic,, t. J022, {sp.)—V. hebknthum, Thw. (in 
part, not of W. & A.) 

Var. — ZBYLANicA, Thw. (inpart) coriaceum, var. (i, H.f.& T, 
Vem, Kola iitmaliya, Kuuaon ; Bara gorakuri, Nepal. 

References. — Brandis, For. FI., 259 ; Gamble, Man. Timh., 214 • Atkin¬ 
son^ Him. Dist., J// y Ind. Forester, II., 23; V., 183.184 ; VIII., 408, 

Habitat.—A large shrub or small tree, common on the Himalaya from 
the Panjdb to Bhutan, at altitudes of 4,000 to 8,000 feet; also found in the 
Khdsia Hills, the Nilgiris, and Ceylon. 

Oil.—It is said that the Nepalese extract, from the seed, an oil, which 
they use for food and for burning (Gamble). 

Structure of the Wood.—Similar to that of V. cotinifolium ; weight 
500) per cubic foot. 

V. cotinifolium, Don ; FI. Br. hid., III., 3 ; Wight, III., /. 121. 

Syn —V. POLYCARPUM, Wall. 

Vern. — Gwia.guya, Ku maoH ; Ftckh uAl 4 , hankun k, richhnbi ktlmich, 
giich, bafjwr, pdpat kalam, khimor, rdjab, tumma, kdtond i, jdwa, khatib 
tnstus, sdssu, marghwalawa, Pb. ; Marghwalwa, Pushtu. 
References.— For. FL, 258 ; Gamble, Man. Timh., 2T4 • Stewart 
Pb. PL, 114; Atkinson, Him. Dist., 311 ; Ganettecrs :—B-xnnu 2’i*‘ 
Ddra I .mail Khan, ig ; Ind, Forester, XIII,, 68; A^n.-Horti w' 
Ind., Journ. (Old Series), XIV., 16. > > s 

Habitat.—A large deciduous shrub, met with in the Sulaiman Range, 
common on the North-West Himalaya from Kashmir to Kumdon aiid 
East Bhutdn between 4,000 and 11,000 feet, 
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The Himalayan Guelder-rose. ij. Murray.) 


VIBERNUM 

tetidum. 


Food. —Produces a fruit which, when ripe, is sweetish, and is eaten in 
many places by the Natives. , , , • j 

Structure of the Wood.— White, hard to very hard, close-grained. 

[ /. 102 ^, 

Vibernum erubescens, Wall; FL Br, Ind.y 111 *, 7; Wight, Ic., 

Syn.— V. WiGHiTiANUM, Wall.; V. pubigerum, W.& A. 

Vtvn.^GanTiS, asari, Nepal; Kaiicha, Lepcha; Nakouli, damshing, 
Bhutia. 

References.— For. FL, 258; Thmaites, En. Ceyl. PL, 136; 
Beddome, FL Sylv., t, 124; Gamble, Man. Timb., 215; Ind. Forester, 

-Mr 

Habitat.—A large shrub or small tree, common on the Himala5'a frOm 
Kumiion to Bhutdn, between 5,000 and 11,000 feet; ^Iso found in the Nil- 

giris and Ceylon. , , . , 

Structure of the Wood.— Very hard, reddish, close and even-grained ; 
weight splh per cubic foot. It might be used as a substitiite for boxwood 
and for carving, and is employed for making house-posts in Sikkim. 

V. feetens, Dene.; FI. Br. Ind., III., 8. 

Vern.— uklu, hunch, kilmich, kroUlim, huUra, jamdra, Hlhanj, 
tianlamihd, pulmu, tildts, tuin, talhang, tandei, tundhe, tiindntsendni, 
talhang, thelain, tselain, thilkain, Pb. ; Guy a, Kumaon. 

References.— ATwr^p, For. FL Burm., //., 2; Brandis, For. FL, 259 ; Gam¬ 
ble, Man. Timb., 215 ; Stewart, Pb. PL, 114,; Baden Powell, Pb. Pr„ 
601; Agri.-Horti. Soc. Ind., ’Journ. {Old Series), XIV., 13. 

Habitat.—A large shrub of the North-West Himalaya, from 5,oc^ to 
11,000 feet. The flowers have a delicious scent, the name being derived 
from the feetid odour emitted when the branches are bruised. 

Food.—The FRUIT is sweetish, when ripe, and is eaten by the Natives. 

Structure of the Wood.— White, hard to very hard, close-grained; 
•similar in appearance and structure to that of V. cotinifolium; weight 53 ^ 
per cubic foot. It is chiefly utilised for firewood. 

V, feetidum, Wall,; Fl. Br. Ind., TIL, 4* 

Vern.— iVaVw^?/, Bomb. 

References.—Arttyjo, For. FL Burm., II., 2 ; Dymock, Mat. Med. W. Ind., 
2nd Ed., 603. 

Habitat. —Common at altitudes from 3.000 to 5,coo feet in Assam, the 
Khasia Mountains, and Burma; cultivated in gardens in other parts of 
India. . 

Medicine.—Dymock gives an interesting account of the medicinal uses 
uf this shrub as follows ;—“This shrub or small tree is not a native of 
Western India, but is very common in gardens ; all the green parts ernit 
a peculiarly unpleasant odour. It is customary for Hindu women who 
have been confined to hang a branch over the room in which they lie, as 
a protection against evil ^irits and post-partum hemorrhage. Another 
superstition is, that if seven pieces of the stem of this plant are knotty into 
a thread made from cotton picked by a virgin, the necklace thus formed 
will cure scrofulous glands. A cake made from the flour of eighteen 
kinds of grain with narwil jmev., \s scraped on one side while hot, well 
moistened w'ith the juice and applied to the head in headache. A wine- 
glassful of the juice of the leavbs is administered internall\ in menor¬ 
rhagia daily, also in post-partum haemorrhage. It is remarkable that 
V. primifolium, an American plant, has also been found ^eful in all 
uterine diseases characterised by loss of blood and in threatened abortion. 
(Mat. Med. W. Ind.). 
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The Garden Bean. 


Viburnum nervosum, Don; FI, Br. Ind,, Ilf 8, 

Syn. — V. GRANDIFLORUM, Wall, 

Vern. — Amrola, dmbre, dri, ris, ddb, ihilkain, ihalein, Pb. 

References.— 25 g; Stewart, Pb, PI., 115; Atkinson, 
Him. Dist., 311, 

Habitat.—A large shrub or gnarled small tree, found on the Himdlaya, 
from Kashmir to Sikkim, between altitudes of 10,000 and 13,000 feet; not 
common. 

Food.—It produces a pretty red fruit, which is eaten by the Natives 
of the locality in which it grows. 

V. stellulatum, Wall, / FI. Br. Ind,, III,, 

Syn. — V. Mullah, Ham. 

'Vevn.^-Ldltit-maliya, Kumaon; Amlidcka, phulsel, Kashmir; lal bdgd, 
eri,ira,PB. 

References.— For, PI„ 258, 576 ; Gamble, Man. Timb,, 214 • 
Stewart, Pb. PI., 115 ; Atkinson, Hhn. Dist., 311; Pc. Prod,, N,-\V. P., 
Pt. V,, 44 * 7 ^* 

Habitat,—A shrub of the North-West Himalaya from 6,000 to 10,000 
feet. 

Food.—The fruit, though sour, is eaten by Natives. 

VICIA, Linn,; Gen. PI.., /., ^24. 

Vicia Faba, Linn.; F, Br. Ind.y //., jyg; Leguminos^. 

The Garden Bean. 

Syn. — Faba vulgaris, Moench. 

Vern. — Bakla, anhuri. Hind.; Ndkshan, nakhthan. Lad.; Bdkla, 
Kumaon ; ATafttn, Kashmir; Chastang raidn,li,^V^,]r\i}AM.kYh; Chds 
tang, bakla, kdbli bakla, sein, matts^ewari, Ps.; Ful, Egypt. 

References.— FI. Ind,, Ed. C.B.C., 566; DC., Orig, Cult. PI.y 
316 ; Stewart, Pb. PL, 69; Murray, Pi. & Drugs, Sind, 121; Birdwoodi 
Bomb. Pr., 123; Baden Powell, Pb. Pr,, 242 ; Atkinson, Him. Dist., 694; 
Church, Food-Grains, Ind., I3r ; Smith, Econ. Diet.. 43 ; Settle. Rebt., 
Kdr^ra, 24; Gazetteers:—Mysore & Coorg, /., SgjN.-W, P., fv,, 
Ixxi. ; Panjdb, Kdngra, 152; Firminger, Man. Garden. Ind., iSo ; Ind. 
Forester, IX., 452 ; Kept, from Govt, of Burma, 

Habitat.—According to DeOandolIe the wild habitat of the Garden 
Bean was probably two-fold some thousands of years ago, one of the cen- 
• tres being to the south of the Caspian, the other in the north of Africa. 

“ The nature of the plant,’’ he writes, “ is in favour of this hypothesis, for 
its seed has no means of dispersing itself, and the rodents or other ani¬ 
mals can easily make prey of it. Its area in Western Asia was probably 
less limited at onetime, and that in Africa, in Pliny’s day, was more or less 
extensive. The struggle for existence which was going against this plant as 
against maize, would have gradually isolated it, and caused it to disappear 
if man had not saved it by cultivation.” He brings many arguments to 
bear which prove that the bean was cultivated in Europe in prehistoric 
times. It was introduced into Europe probably by the Western Aryans 
at the time of their earliest migrations {Pelas^a7is, Kelts, Slavs ); and 
was taken to China later, a century before the Christian era, still later to 
Japan, and quite recently into India (Origin Cult, PL). The last state¬ 
ment is probably true only of the plains. It is based on the want of evi¬ 
dence of ancient cultivation, together with the fact that there is “ no Sans¬ 
krit name, nor even any modern Indian name.” But it will be seen from 
the above list, that several names do exist, in Kashmir, Laddk, the Panjdb, 
and the North-West plains, and it is significant that Stewart wrote some 
twenty years ago, ** Probably not grown in the plains except by Euro- 
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The Hairy Tare and Common Vetch. 


( 7 - Murray.) 


VICIA 

sativa. 


peans, but commonly cultivated in Kashmir, Kandwar, Spiti, 

and Tibet, 8,000 to 12,000 feet.” It would from these facts seem to be not 
unlikely that the cultivation of the bean has survived from ancient times in 
the parts of the higher Himdlaya, though, as DeOandolle observes, of quite 
modern introduction into India generally. 

Cultivation. —This bean is, at the present da}^ cultivated in the 
plains here and there in European gardens, or for European consumption, 
but is only grown to any considerable extent in the North-West Provinces. 
There are two distinct classes of the vegetable, the long-podded, and the 
broad-podded — Broad or Windsor Bean. The former is the most prolific, 
and succeeds best in India. The seed should be sown in succession from 
the middle of September to the end of October j two sowings are sufficient, 
but it may be sown three times with advantage at intervals of a fortnight. 
The seed should be soaked in warm water for six or eight hours before 
sowing, and care should be taken that they are not dried again by being 
put in hot and dry ground. The crop succeeds best in a deep, rich, and 
somewhat heavy loam. Firminger recommends the broad bean for gar¬ 
den cultivation in India. Sowing should take place in the niiddle of Octo¬ 
ber ; the treatment of the seed is similar to that above described. The seed 
should be put in the ground 2 inches deep, in rows of double drills 4 
inches apart, a space of 2 feet being left between each row. When the 
plants come into full blossom about an inch should be nipped off the top 
of each. 

No information can be given as to the extent of cultivation in the 
North-West Provinces. A recent communication from the Government 
of Burma states that in the Pegu, Kyaukpyu, and Amherst Districts it is 
fj'rown by Chinese and Shan gardeners in moderate quantities, but that, 
fhoiigh it thrives well in any land, and finds a ready sale, it has not as 
yet been taken up as a field crop. 

Food.—The pod is tumid, leathery, spongy. At its base, on the lower 
side, there is a small hole, through which the internal water evaporates, so 
that the seeds become dry before the dehiscing of the pod. In Engfland 
the ripe seeds or beans are extensively used for feeding horses. In an 
unripe condition Europeans eat them at their tables as vegetables. Some¬ 
times the beans are ground into flour for food ; and are also sometimes 
given to cattle. According to Church, Indian seed contains about 25 per 
cent, of albumenoids, and 7*5 per cent, of fibre. 
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Vicia hirsuta, Koch; FI. Br, Ind., II, /yy. 

The Hairy Tare. 

Syn. — Ervum hirsutum, Linn.; E. filifobme, Roxh,; E. Lens, Wall. 
Cat., 5954f C. {no( 0/Ltira.). 

Vern,— Jhunjhnm^ankari, HiND ; chiina. Tiririt', San- 

TAL; Masuri, masur-chana, jhanjhaniya-kuri, Kumaon. 

References. — Roxh., P'i. Ind., Ed. C.B.C., 5 ^ 7 : Dale. & Gibs., Bomb. PI. 
SuppU 22 ; Rev. A. Campbell, Rept. Ec. PL, ChuHa Nagpur, No. 7S58 ; 
Atkinson, Wm. Dist., 30S, 6gd; Gaeettcer, N.-W.P., IV., Ixxi. ; Agri... 
Horti. Soc.Jnd.jJourn. (Old Series), Trans., lV.,b2; Jonrn., /I ., 
J 85 ’I 87 , iSg ; IX., 4^6; XIII , 3^7 ; „ ... , .. , 

Habitat.—An herb of the North-West Provinces, Panjab, and Nepal 
up to 6,000 feet-also of theNilgii is Roxburgh says it is a native of 
Bengal. Frequently met with in cultivated grounds during the cold 

^^^Fodder.- In the inland provinces it is someti cultivated for fodder. 

y. sativa, Linv.; FL Br. Ind., ijS. 

The Co^imon Vetch, or Tare. 
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The Chowlee of India. 


Var. angostifolia, Roth, Bobartii, Forst,; V. pallida, 

^acquem, 

Vern. — Akra, ankra, Hind.; Ankari, Beng. 

References. — Roxb., FI. Ind., Ed. C.B.C,, i DeCandollet Origin Cult, 

PL, io8; Stewart, Bot.Tour in Hasdra,in Agri.~Horti.Soc. Journ. 
(Old Series), XIV., IQ; Agri.^Horti, Soc. Ind., ^ourn. {Old Scries), 
II., Set., 174, 175; IX , 416; (New Series), II., Pro., 1870, so, 31; 
Gazetteers, N.~W. P>, IV., Ixxi.; X., 308 ; Saidapet Uxp. Far in 
Rept., 1877, 16. 

Habitat.—This annual leguminous herb exists wild throughout Europe, 
except in Lapland. Roxburgh pronounces it to be wild in Bengal and 
the North-West Provinces, but Baker, in the FI. Br. Ind., admits this 
only as far as the variety angustifolia is concerned. There is, however, no 
evidence of the plants being cultivated in India ; if not truly wild, the seed 
must probably have been introduced with that of some European cereal 
which happened to contain it as an impurity. Roxburgh states that it is 
** seldom or never cultivated in Bengal,’’ and no writer mentions it as a 
cultivated crop in any part of the country. In 1877 attempts were made 
at the Madras Experimental Farm to introduce it, but without success. 
The seed germinated well, but the young plants could not withstand the 
heat. 

Fodder.—Cattle browse the plant, wherever it occurs as a weed of, 
or near, cultivation. 

VIGNA, Savt; Gen. PL, /., jjp. 


II6 


Vigna Catiang, EndL ; Fl. Br. Ind., II., 20^; LEouMiNosiE. 

The Chowlee of India and Tow Cok of China. 


Cultivation. 

II7 


Syn.— Dolichos Catiang, Linn. ; D. sinensis, Linn. ; Vigna sinensis, 

; DoLICHOS TRANQUEBARICUS, Jacq. ; D. MONACHALIS, Brot. 

Vem.— Lohid, chowli, rianisk, rawds, rausa, souta, bora, HiUD.; Bar- 
bati, ramhikolai, shim chim, Bsng.; Ghangra, Santal; Urohi 
mahorpat, Assam; Barhutiti, C. P.; Lobid, rawas, rausa, souta, 
N.-W. P. & OuDH; Lobiya ridnsh, rdish, riensh, souta, Kumaon; 
Lobiyd, rawdft, souta, harwdnh chota, rawangan, raongi, rawdngi, 
r6-in, Pb. ; Chaunro, Sind; Lobeh, chowli, Dec.; Chola, chowli, safed 
lobeh, hurrea, lobeh. gatval. Bomb. ; ChaoH, Mar. ; Chora, chola, Guz.; 
Caramunny-pyre, Tam.; Boberlu, alusundi, duntu-pesalu, bobra, Tel.; 
Tadagunny, kursan-pyro, alasandi, Alasendi, Malay •, Li-mce, 

Sing. ; Rajat^sha, nishpdva, Sans. ; Lobiya, Pers. 

For a discussion on some of the above vernacular names, see the article on 
Dolichos Lablab, L{nn.;Vo\. (II., 184-186. 

References.— Fl. Ind., Ed. C.B.C., 559 » 56o ; Stewart, Pb. PL, 671 
U. C. Dutt, Mat. Med. Hindu, 312, 3 ^ 5 ; Birdwood, Bomb. Prod., 118; 
Baden Powell, Pb. Pr.,24f, 341; Drury, U. PL Ind., 186; Atkinson, 
Him. Dist. {X.,N.~W. P. Gae.), 3 p 9 y 6p ;Diithte & Fuller, Fteld 
and Garden Crops, Pt. II., t 2 : Ihe/ul PL Bomb. XkV., (Bomb. 
Gaz.), 153, 341; Stewart, Food of the Bijnour Dist., 474 ; McCann, Dyes 
& Tans, Beng., 156; Church, Food-Grat.ts, Ind., 156; Darrah, 
Note on Cotton, 35; StoePs Rep. on Sind,; Rtp't. on Kumaon by Mad¬ 
den. 279 ; Bombay, Man. Rev. Acets., tot; Settlement Report i-~N.~W. 


P., HI., 22$; IV., Ixxi. ; Eta. 27. 30 ; Mysore & Coorg, ; Agri.- 

Horti. Soc. Ind., Journ. (Old Series), IV., 213, 214; IX., Set., 58; 
Ind. Forester, IX., 2 o 3 . 

Habitat.—Native, but also cultivated in the hotter parts of India. 
Cultivation.— This crop is, as a rule, grown for its grain, and, like many 
others, forms an associate of the kharif millets. Several races exist, which 
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The Chowlee of India. 
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differ in the colour of the flower and seeds; one of these, with very.long 
pods, is cultivated by market gardeners as a vegetable. 

Panjdb. —No statistics can be given regarding the area under the pulse 
in this province. It is commonly cultivated as a mixed crop with millets in 
the season. 

iV’.-iy. Provinces. —“ It is less frequently grown, in these provinces, as a 
sole crop than either mnng or tcrd ” (see Phaseolus), ‘'and the area which it 
occupies by itself is quite insignificant except in the Rohilkhand Division, 
where it amounts to 5,000 acres. On the other hand, it forms portions of 
the undergrowth in a large proportion of hharif millet and cotton fields, wuth 
which it is sown at the commencement of the rains. It ripens in October 
or November, and yields a produce of about the same quantity as that of 
urd. Its grain is less valued than that of urd or mung^ being difficult of 
digestion, and apt, according to Native ideas, to generate heat in the sto¬ 
mach. The leaves and stems are used as cattle fodder ’ {Duthie iSf 

Fuller). ^ . I - -D -j j • 

Madras. —The crop is a fairly important one in this Presidency, and in 
1888-S9 occupied an area of 33433 acres. During the last ten years the 
area has fluctuated between 30,000 and 47,000 acres. ^ 

Bombay and Sind.-^Lohtya is one of the least important pulses m Bom¬ 
bay and Sind, occupying about the same area as the field-pea, lentil, and 
chickling vetch. In 1888-89 it is returned as having covered an area of 
18,100 acres, of* which 15*872 were in Bombay and 2,228 in Sind. Of the 
former 4,461 acres were in Bijapur, 3,973 Thdna, 2,370 acres in ICaira,and 
insignificant areas in most of the other districts of Gujardt, the Deccan, 
the Karnatak, and the Konkan. In Sind, 1,593 acres were in Hyderabad. 
The crop grows best in black soil, is sown soon after the first ram m June, 
and reaped in November. It is sometimes grown separately, but gene¬ 
rally with bajri SLnd judr {Bomb. Gas., VIII.t i8g). 

Bengal.—In the account of the crops of the Burdwan Division, two forms 
of the plant are said to be grown, of which one is known as ba^bati and the 
other as rambha. ' The crop is said to succeed in loam and sandy soils, 
but not to do well in clay .soils. It comes after dus paddy, and is followed 
by the same crop, begun or kachu. The seed is sown in the end of Septem¬ 
ber at the rate of five seers per bigha, either alone or mixed Xvith kajeli, mus¬ 
tard. The crop is said to be subject to attacks of a small insect which 
appears in cloudy weather. The average yield is from ^ to 2^ maunds per 
bighuy the cost about R4 per maund. ^ ^ • 1 • 

No particulars can be given regarding the cultivation of this pulse in 
other parts of India. 

Dye. —The leaves are said to be employed as a dye-stuff in Kajshahi 
and Talp^iguri in Bengal, but no particulars of the colour produced are 
obtainable {AJeCann). In Assam they are employed in the preparation 
of a green dye, as follows“ Place a quantity of the leaves ol rum (Stro- 
bilanthes flaccidifolius) in an earthen vessel full of water, and having tied 
up the mouth, allow the vessel to stand for three or four days, or until the 
leaves rot. Then take out the rotten leaves, soueezmg all juice out of 
them in so doing, and shake the liquid left behind well for sometime. 
Then tie up the vessel once more, and let it stand for the night, next 
morning pour off any watery liquid that may be found and add to it one- 
fifth the quantity of ash-water (called kharoni in Assamese, and mada by 
filtering water through wood-ashes), one-tenth the quantity ot native 
liquor, and one-twentfeth the quantity of the juice of fhrkera (Ixora acumi¬ 
nata, Roxb.). Then place the mixture in the sun for three consc-outive dr->s, 
afier which the v'eriai to be dytsi should be dipp’d into t.u- liquid, 
sL^red ou,; an' rsuUr^ being repeated for three i^ays. 
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Then place in a mortar urohi leaves four parts, turmeric one part and 
thekera leaves two parts; crush the whole well, and after rubbing the pulp so 
formed well into the cloth, dyed as above in yum, leave the whole cloth and 
pulp, to steep for the night. Ne.xt morning squeeze the juice out of the mate¬ 
rial, and dry in the sun. The process should be repeated till the desired 
shade of green has been obtained. The leaves of the plum-tree are said to 
answer as well as those of urohi mahorpat. There is another method of 
producing the dye, in which lime-water is used instead of ash-water the rest 
of the process being identical with that described above ’’ {Dartah. Note on 
Cotton in Assam). According to one account the latter part of the process 
alone is sufficient to dye previously uncoloured cloth a green colour. But 
this is probably incorrect; since from Mr. Darrah’s careful account it may 
be presumed that the blue produced by the substitute for indigo, rum, is 
converted by the second process, which of itself colours yellow to green. 
It is impossible to say how much of the yellow colour is due to the turmeric, 
and how much to the leaves of the urohi, but there is certainly no reason to 
believe that the latter will, by themselves, produce a green dye (C7, Vol 
IV., 451 - 455 )- 

Medicine.—In the Panjdb the seeds are considered ‘‘hot and dry, 
diuretic and difficult of digestion. They are used in special diseases, and 
to strengthen the stomach ’’ [Baden Powell). 

I ^ Food & Fodder.—The grain is eaten either as flour, or split, as ddl. It 
I IS considered less wholesome than that oiurdoxmung (see Phaseolus), 
and white seeds are reckoned the best. The green pods , especially of the 
I long-podded form, are plucked while young, boiled and eaten as a vege- 
table. The STALKS and LEAVES are used as fodder. One hundred parts of 
. the husked bean contains, water, 12*5 parts ; albumenoids, 24’^ ; starch, 
56*8; oil, 1*3; fibre, i'8; and ash, 3'5, of which I’o consists of phosphoric 
acid (Church). 

Vigna pilosa, Baker; FI. Br. Ind., //„ 2oy. 

Syn. Doilichos pilosus, Roxh. ; Phaseolus difformis. Wall, 

Vern, — Jhikrdi. kalui, malkonia, Beng. 

Rei^ences.—fic?. C.B.C., 207; Agri.-Horti. Soc. Ind. 

I Journ. [Old Series), IV., 213, 214. 

I Habitat.—A rare species, found in the Eastern Tropical Himalaya, 

Bengal, Western Peninsula, Orissa, and Prome. 

Food & Fodder.—The grain is eaten 2 isddl by Natives; the straw is 
eaten by cattle. 

Villarsia cristata, Spreng., see Limnantbemum cristatum, Griseh.; 

[Vol. IV., 641. 

V. nymphsoideSj Vent., see Limnanthemum nymphaeoides, Link.; 

[Vol. IV., 641. 

VILLEBRUNEA, Gaud,; Gen. PL, III., jgo. 
Villebrunea frutescens, Bl.; Fl. Br. Ind., V., ^go; Urticace^. 

Syn. —Morocarpus microcephalus, Bcntk, ; Urtica frutescens, 
Roxh, 

Vora.-^^Gar t^hijra, poidhaula, kagshi, phdsar-patia, Kumaon; Kirma, 
Nepal ; Lepcha. This seems also to be tho mesaki oi 

many writers on the resources of the Panjdb. 

References .— ffaxi., Fi. /nd., Ed. C.B.C., 656; Brandis, For. FL, 406; 
Gamble, Man, Timb., 3^5 ; Atkinson, Him. LHst., 317, 7 q 8 ; Royle. Fib 
PL, 36S ; lour. Agri.-Horti. Soc, Ind., VII, [Old Series), 217; Wait, 
Sel. from Kec,, Govt, of India, R.& A. Dept., I. [iB8g), 313, 
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, VILLEBRUNEA 

(7- Mtirray.) integrifolia. 


Habitat.—A small tree of the Tropical Himalaya • yj^fg 

wards, ascending to 5,000 feet in Sikkim ; also found in the Khasia mils 

at Shillong. 

Fibre.—See V. integ^rlfolia, Gaud. 

Villebrunea integrifolia, Gaud.; FI. Br. Ind., V., 

Syn.—V. APPBNDICULATA, fVM./^ORBOCl>WB ACVM^ATA, 

Urtica apprndiculata, JVall/ Celtis ELONGATA & T > 

Var!sy>vatica=V. sylvatica, fflume; Bcehmeria svlvatica, Nassi.,- 
Oreocnide sylvatica, Miquel. 

Vem. — LipiCilipiah,l^EVALi Banrhea, ^ 

References.-/?^A*i., Fl.Ind., Ed. C.B.C., 657 ; 

325; Kur^. For! FI., Burma, 11 .y 4 fl; Journ. ^Sr^r^oriuSoc 
Ind. (Old Senes), VI., 1S4; VII., 222 ; Cross, ^ 

Indian Fibres, 34 ; Sel.from Rec., Govt, ofiftd., R. & A. Dept., 

Habitat. —A^small tree or large bush, met with in the 

southwards. The variety sylvatica occurs in Sikkim, Assam, Burma, the 
Andaman islands, the Vvestern Ghats, and Ceylon. c 4 

Fibre—Dr. Watt has recently written an exhaustive account ^ 

"‘^“Botirv tategrifolia and V. fmtescens are reputed to yield highly 
valuawi fibres, an! it is probably the case that they 
At all events, the two plants are very nearly allied, and wnen Dotn occur 
in the Same locality are most probably not separately recognised by e 
Natives. The former is if anything a more tropical plant prefers the 
damper eastern tracts of the Himdlaya, .'whereas th north- 

of that species in the drier areas, and is ihstributed as far to the north¬ 
west as the basin of the Upper Sutlej. Ganible d^ribes the fibre as 
‘brown in colour, strong and flexible, is made in ?‘hkim and Assam, 
into ropes, nets, and coarse cloth. The tree is o qu g 
pices easily, and the fibre is likely to prove valuable. Kurz makes a much 
more startling statement. ‘This is the 2^^,? 

ges^* facKfVell^^^^^ 93=) /|eaki£omi;i^.^ i 

one of the strongest in India.’ admirable Chapter on Rhea j 

“Royle throughout the whole to Bo,, Rheea or ‘Wild! 

{F.brotis Plants of India) ,puga Fibres in Assam and Hemp in' 
Rhea. In a ^special re^rfc o i^jrectors of the Honoiu-able I 

Himalaya submitted to „ .g yrges that every effort should be | 
T the^A'wHHirirn of Rungpore, Dinagepore. 

made to develop a trade ^ ji,e siian States, and in (b) the Bon 

etc., which he says is also t passages descriiitive of the i 

^/lea of Assam, ^he wri ^h^^ avoid, as far as possible, raising 

latter wuh the „ f^o mistakes regarding'he remarkabl-fibre ! 

Compiling from the writings of others j 
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every hand, and the feeling of uncertainty is only equalled by the con¬ 
sciousness that we have no modern authorities from whom information can 
be culled that for a moment could be compared with those who wrote the 
greater part of a century ago. (Roxburgh’s experiments with Rhea, for 
example, were performed in 1805.) The necessity for care, in deciding 
what Roy!e meant by Bon RheCa, will be at once apparent from the fol¬ 
lowing table as given by the author of the Fibrous Plants of India, the 
more so since he remarks * the specimens were very carefully prepared by 
George Aston, and their strength tried in the office of the Military 
Store.’ 

Broke with a weight 
iti ft of 

Petersburgh Clean Hemp . . * • r • • i( 5 o 

Yercum (Calotropis gigantea) .igo» 

China-grass, from China. 250 

Rhea f^jre or China-grass from Assam . « . • .320 

Wild Rhea, also from Assam « . . . • • 343 

Hemp from Kote Kangra bore 400 without breaking. 

“ Now, according to this result, the Bon^rhea of Assam is a stronger 
fibre than either Rhea or China-grass. Turning to Royle’s work to dis¬ 
cover the source of this fibre, there would appear to be little room for 
doubt that the bon-rhea fibre he experimented with was obtained from 
Villebnmea integrifolia. The following account of his hon-rhea may be 
reproduced entire (p. 363):— 

“ * In the preceding observations, the Bon or Bun Rhea, —that is. Jun¬ 
gle Rhea,—is so called as if it were the Dorn Rhea or China Nettle in a 
wild state. Of this there is no proof, but considerable probability that 
it is a distinct species, possessed of many of the same properties as the 
Ramee or Rhea Nettle. Indeed, Major Hannay, who has chiefly brought 
it into notice, says of Bon or Jungle Rhea (Bcehmeria species) that it is 
a Jungle plant, common in the Assam forests, and thriving best in the 
vicinity of water or of running streams. When unmolested it grows to 
a tree, but, by proper management, any quantity of young shoots can be 
obtained; ana as the divided roots afford numerous shoots, the plant can 
be propagated by slips as well as by the seed. Its cultivation for its fibre 
might be carried on as with the willow in Europe. 

*'‘By the Chinese in Assam, it is said to be exported into Southern 
from Northern China. It is cultivated largely by the hill tribes north-west 
of Yunnan, and by the Singpoos and Dhonncas of our own north-eastern 
frontier, to a small extent only, for a coarse cloth, but chiefly for nets. 
The Nepaulese recognise it as the Leepeeah of Nepaul.’ 

‘'This fibre, in the state in which it has been sent, is well adapted tor 
rope-making. It is about five feet in length, brown in colour, strong and 
flexible. Capt. W. Thompson, of the house of Messrs. Thornpson, 
Rope-makers, of Calcutta, says of it: Mt is all that can be desired either for 
canvas or lines, and only requires to be known to be generally used for such 
purposes.’ It was this fibre which was made into a 5-inch rope by Messrs. 
Huddart along w'ith the Dom Rhea or China-grass, and broke with a weight 
of about nine tons, or precisely 2i,025ib. Since then, it has been *^ade up 
into ropes of various sizes, which have been carefully test^, and mund 
in every case greatly to exceed in tenacity those made of Russian bemp 
of the same size. (Here a reference is given to the table of result which 
has been reproduced above.) ‘ It has be-n also made up into lines and 
cords, ot them almost fine enough for fishing-lines J in all which it 

displays its fitness for all such purposes from the union of^ sircrMt' *’ f d 
flexibility,’ This is almost word for word Major Hannay’s clcsc jp: 
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[Jour. AgriMIort., Soc., VIL {Old Series), p* 222], and further on that 
writer alludes to the Mesakhee fibre which he says is obtained from a plant ^ 
very similar to the Bon-rhea. I’his would thus appear to be Villebronea 
frutescens. 

“At page 373 of his work Royle gives the following table 


Fibre, 

Size of 
rope. 

Total No. 
of yarns. 

Strength of 
rope in fl). 

Wild rhea, ist experiment . 





4 f 

132 

19,033 

Ditto, 2nd experiment • 

• 

. 

. 

. 

4 f 

132 

21,025 

Rhea fibre . . • 

• 

• 

•• 

• 

4 t 

132 

20,488 


‘‘This then is the Bon-rhea \s\\\ch Royle extols so highly. It grows 
into a free when not molested ; it is called Ban-rhea in Assam : Upiah in 
Nepdl; and it yields a brownish fibre. That would seem a description of 
Villebrunea integ^olia and not of any of the Boehmerias or of Maoutia, 
and Royle’s inforipiation was not compiled in London from numerous 
sources, it was directly taken from the writings of Major Hannay, a 
gentleman whose name is so intimately associated ^vith the development 
of the resources of Assam, that it is practically impossible to suppose him 
to have been mistaken. The samples of the fibre tested by Royle were 
obtained from Major Hannay, so that there would seem to be no possible 
mistake except the mistake made by all subsequent writers of ignoring the 
independence of Ban-rhea from Rhea itself. Here then the generic name 
Rhea has probably succeeded in diverting public attention from this most 
valuable fibre, and it is just possible Kurz may after all be correct. The 
China-grass from Northern China may be the fibre from this plant, and 
the China-grass from the south, the Rhea or Ramie, of India and of the 
Straits. 

“ Be that as it may, we have remained too long ignorant of the proper¬ 
ties of the fibres allied to the Rhea of commerce. If all Royle has said, 
nay, even if half what he has said of this fibre be correct, the future may 
be expected to largely displace Rhea by the neglected Ban-rhe<^ of Assam. 
I'hat plant could be much easier cultivated than Rhea or China grass, 
since it does not require the same damp sub-tropical climate. It is 
abundant throughout the Lower Himalaya and luxuriates on exposed hot 
valleys if only its roots have access to the damp soil of streams. It prob¬ 
ably might not succeed well on the plains of India, since it may be found 
unable to withstand the extreme heat of the sumnier, but at all events its 
cultivation along canal courses should be experimentally tested. Even, 
however, were the plant found unsuited to the plains, its cultivation could 
be extended throughout the Himdlayas and on all the mountain tracts 
of India, more especially in Assam, Burma, and on the Western Ghdts. 
It is, moreover, much to be regretted that our experiments m testing the 
merits of Rhea-machinery were not extended to Ihe allied fibres. It is 
just possible the difficulties offered by Rhea and China-grass do not exist 
with Villebrunea, but we should not at least be ignorant of this point, and, 
as cited above, we have the authority of one writer in thinking the fibre 
will be found to be more easily prepared than the It may be 

mentioned that Atkinson describes the fibre of V. fnt .escens as fi>ll..ws : - 
“ The plant is cut down for use wiien the seed is formed. 1 he bark or skin 
is then removed and dried in the sun for a few days; when quite dry it is , 
boiled with wood-ashes for font- or five liours and allowed to v.ool, I | 
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cold it 13 macerated [being beaten] with a mallet on a flat stone while cold 
water is applied. The woody matter gradually disappears, leaving a fine 
fibre which is admirably adapted for fishing lines and nets as well for its 
great strength as for its powers of resisting moisture.” 

Dr. Watt continues, “Modern experiments with Viliebninea fibre can¬ 
not, however, be discovered. No authentic samples of the fibre were shown 
at the Colonial and Indian Exhibition. The old delusion apparently pre¬ 
vailed so strongly, with the gentlemen who made the fibre collections, 
namely, that Rhea and Ban-rhea (=wild rhea) were essentially species of 
Bcehmeria, and hence no trustworthy collections of the fibres from the 
allied Rhea plants were furnished. And that not because they were un¬ 
obtainable, but rather in consequence of undue attention having been given 
to the species of Bcehmeria. 

“ The writer cannot, therefore, commend in too strong terms the Ville- 
brimea fibres to the attention of merchants and planters interested in Rhea. 
These plants could be grown as hedges throughout the whole tea and 
coffee districts of India and might afford annually two or three cuttings of 
fibre-yielding twigs practically at a nominal cost. Manufacturers who 
may think the grounds for the high expectations here held out sufficiently 
justified to warrant their embarking in experiments, would find little 
difficulty in having a ton or two of the twigs collected, dried, and baled 
to Europe, or even decorticated locally. The species most highly com¬ 
mended (V. integrifolia) is a plentiful jungle bush in Burma. Assam, 
Bengal, and the North-West Provinces. On the lower Himalaya and 
the mountain tracts of these provinces one or other of the species abounds. 
That they yield admirable fibres, we have the testimony of all modern 
observers (Brandis, Kurz, Gamble, etc.), but that they deserve to 
rank with the best Rhea, as Royle’s Ban~rhea would appear to do, is a 
point which future re-investigation can alone establish. But this at least 
seems undeniable—they deserve to be rescued from the generic oblivion of 
‘ Rhea.’ Before leaving the subject of the Villebrunea fibres it may be as 
well to caution intending planters that there are several plants remarkably 
like the Villebruneas all of which yield good fibres though apparently 
inferior to those obtained from the Ban-rhea. In connection with the 
preparations for the Colonial and Indian Exhibition the Manager of the 
Glen Rock Fibre Company was good enough to forward to the writer bota¬ 
nical specimens and small samples of the fibres obtained from a few of the 
allied Rhea plants with which that Company was then experimenting. The 
following determination of these plants may be of interest, the more so 
since one or two of these belong to the class that might be mistaken as 
species of Villebrunea :— , 

/5^—-Two samples marked Urtica tenacissima. ^ . 

“ These appear to be large forms of Boehmena nivea, the China-grass, 
and not of Bcehmeria tenacissima, the Rhea as accepted by the writer. 

2nd —A sample marked Oreocknide. ^ , 

“ This is VUlebrimea integrifolia, vaf. sylvatica, a plant regarding the 
fibre of which we have no information. Whether superior or inferior to V. 
integrifolia proper, is a point which can alone be solved by comparative 
tests. The present plant may be recognised by its glabrous leaves (except 
on the veins below), and sessile, small heads of flowers. 

7rd .—A sample marked Yaumuri 7iar. • c • ^ 

“ This is Treraa amboinensis, BL, a fibre-yielding plant very inferior to 

the Villebruneas. ^ • 

Debregeasia velutina (Conocephalus niveaus, Ln^st 

of Bombay. The fibre sept along with this seems of 
plant is common in the Concan and Ghdt jungles and on the Nilgin hills, etc. 
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'‘The last three plants have long leaves with crowded heads of 
small flowers and to a non-botanist might be mistaken for Villebrunea 
integrifolia. 

5^A.—Girardinia heterophylla, var. zeylanica. 

The Nilgiri Nettle 

“ The specimen No. 4 is more likely than any other plant to be mis¬ 
taken for a Villebrunea—Debregeasia velutina. It is the Conocephalus 
niveus. Wights and other writers, and of all the allied rhea fibres is the one 
best known in South India. 

" The reader is referred to the Dictionary article on the species of Debre¬ 
geasia (under which also will be found Conocephalus), but as a popular 
eye-mark it may be said that the Debregeasias are erect bushes having 
small densely tomentose leaves, and sessile flower-clusters, the females 
through the succulent growth of the perianth forming edible minute fruits 
that become agglomerated together like lac around the twi^. The species 
of Villebrunea and also of Conocephalus have the flowers borne on short 
flowerstalks, and in the former the leaves are large but not silvery tomentose 
below, and the margins almost entire, instead of being minutely and 
sharply serate as in the Debregeasias, while the species of Conocephalus 
are climbing shrubs with the leaves quite entire. 

“Although the fibre obtained from the Debregeasias is most probably 
very inferior to that of the Villebruneas, the plants are more hardy and 
might with advantage be propagated all over India. They occur on the 
margins of neglected fields, especially along the foot of the Himalaya, 
and in South India; they ascend the hills to 7,000 feet. Dense under¬ 
growths of these plants exist in the shady glades of the Himdlaya, caus¬ 
ing the hill-sides, with the ripplings of a gentle breeze, to appear as if 
sprinkled with snow. A perfectly inexhaustible supply, tl\erefore, of 
Debregeasia fibre might be obtained. 

“ The record of a Conocephalus fibre, resting on a mistaken identifica¬ 
tion, all reference to that genus was omitted from the Dictionary of the 
Economic Products of India. No authentic information exists as to any 
of the species of Conocephalus being used by the people of India, though 
they doubtless possess strong fibres like most other Urticaceous plants. 
The fibre of Debregeasia velutina (the Conocephalus mveus of certain 
writers) is, however, of such high merit as to deserve special notice, and it 
should be critically examined along with Villebrunea fibre, since of 
the Debregesias that plant could be better grown on the plains of India 
than any of the Villebruneas. A sample of this so-called Conocephalus 
fibre was sent to England in 1883 by the Glen Rock Company and is said 
to have been valued at ^70 a ton. If even half that sum could be realised 
it would pay handsomely to cultivate the plant, and as with Villebrunea 
it is probable that the separation of the fibre would be easier than that of 
Rhea or China-grass, Both these plants possess a property of great 
merit; they are small trees that stand coppicing freely, and might, as 
already urged, be grown by the coffee and tea planters as hedges and 
also in the deeper nullahs where tea and coffee cannot conveniently be 
grown. Once planted they would require little or no care and would 
yield a valuable crop of fibre and wil!ow-like twigs for baskei-making 
which might be profitably used on the estate, while the surplus would find 
a ready sale.’*' 

MlUChy Linn.; Gm, Pi 

Vinca pnsxWdLiMurr.; FL Br. Jnd.JJl.,640 ; Afoovnacet.. 

Syn. -V. pARVfFLOR.^, R '' tsf . ; Cathar.antiius nuSEUs, G. Don . 

Vera.— f<npo-v>ia, Malay. ; S saftr Riat>hs''f, s\Nr, 
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References, — Roxh., FL hid,, Ed. C.B.C., 242; Dais. & Gibs., Bomb. 
FI 144’ Rev. A. Campbell, Rept. Rc. PL, Chutia Nagpur, No. 8^31; 
Rheede, 'Uort. Mai., IX., t. jJ; Ainslie, Mat. lnd., 11 ., 358 ; O'Shaugh- 
nessy, Beitg. Dispens., 448 ; Dymock, Mat. Med. W. Ind., 2nd Ed., 
SOQ :* Atkinson, Him. Dist., 313; Gasetteers :— Mysore & Coorg, I., 
62; Bombay, XV..43^ ; N.-JV. P., I., 82 ; IV., Ixxiv. 

Habitat.—An erect, pale-green annual, found in the Western Himdlaya 
at Garhvval, altitude 2,000 feet, in the Gangetic plain, and commonly in 
the Deccan. . 

Medicine.—Ainslie writes, “ Dr. F. Hamilton informs us (MSS.) that 
the sangkhi is a medicinal plant in Upper India, and that a decoction of 
the dried plant, boiled in oil, is rubbed on the loins in cases of lumbago.’’ 
Royle, O’Shaugh nessy, and other writers have repeated this statement 
without adding anything to our knowledge of the value of the remedy. 

Vinca rosea, / FL Br. Ind., III., 640, 

The Red Periwinkle. 

Vern.— Ainskati, Uriya ; Rattanjot, Pb.; Sadaphul, Mar.; Billa gan- 
neru, Tel. ; Them^ban^ia-hnyo-ban, Burm. 

References.— FI. Ind., Ed. C.B.C., 242; Kurs, For. FI. Burm., 
II., 178; Stewart, Pb. PL, 143; Mason, Burma & Its People, 432, 7gg ; 
Elliot, FI. Andhr., 27; Gasetteers: — Mysore & Coorg, I., 62; N.- W. 
P., IV., Ixxiv. ; Orissa, II., 178. 

Habitat.—A West Indian plant, much culbvated in gardens and about 
pagodas, etc., in India; occasionally domesticated in waste places near 
villages. 

Medicine^This species is mentioned as rattanjot yindev the name of 
V. minor by Honigberger, who attributes the properties of that drug to it 
(see Onosma echioides, Linn.: also Trichodesma). Surgeon-Major P. N. 
Mukerjl, in a note to the Editor, states the juice of the leaves is em¬ 
ployed in Orissa as an application to wasp stings. 

VIOLA, Gen. PL, /., //?, 970- 

Viola cinerea, Boiss.; FL Br. Ind,, /., ViOLACEiE. 

Vern.— Banafsha,S\li'D & Pb. 

Reference. — Murray, PI. & Drugs, Sind, 4b. . , c- j 

Habitat.—Common in the dry hilly region of the Panjab and bind. 

Medicine.—Murray states that this plant is used medicinally m Sind, 
in the same way as V. odorata. 

V. odorata, Linn.; FL Br. Ind., /., 

The Sweet Violet. 

Vern. — Banafshah, Hind.; Banosa, Baitafshah, 

shah,y\ouE.\ tiaga Mar.; BaiMphsa, Gvz.; jyyilettu, Tam.; 

Banafshaj, banafsaj, behussej, Arab. ; Banafshah, Pers. 

References. — O/'Skaughnessy, Beng. Dispens., 208; Irvine, Mat. Medy 
Patna, 12; Moodeen Sheriff, Supp. Pharm. Ind., 255 ; Mat. Med. 

(in MSS.), 30; Murray, PL & Drugs, Sind, p ; Mjd. 

PL, t. 25; Dymock, Mat. Med. Ind., 2 nd Ed., 65 ; Dymock Warden 
& Hooped, Pharmacog. Ind., /., 740; Official Corresp. on Proposed New 
Pharm. Ind., 224; Year-Book Pharm., I8,74y 622; Birdwood, Bomb. 
Pr., 8; Smith, Econ. Diet., 481; Gazetteer, Mysore & Coorg, I., 57 S IL* 
i 3 ; Agri.-Horti. Soc. Ind., Trans., II., I2i; VII., 77 . 

Habitat.—Met with in Kashmir, at altitudes from 5,000 to 0,000 feet. 

Medicine.—Dymock writes, ‘‘The Greeks made use of this herb as a 
medicine, and from them and their works the Muhammadans probably 
became acquainted with its properties ; it does not appear to have been used 
by the early Hindu physicians. A long account of its properties will be 
found in mo^t Arabic and Persian works on Materia Medica; it is gene- 
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The Mistletoe. 


rally considered cold and moist, and is especially valued as a diuretic and 
expectorant, and as a purgative in bilious affections; it is seldom given alone 
but is prescribed along with other drugs, which also have an aperient 
action, such as tamarinds, myrobalans, etc. The diseases in which 
shah is recommended are too numerous to be mentioned here ; sumce it 
to sa)j that they are generally those in which a cooling treatment is thought 

to be indicated by the hakUnsJ^ v • r 

O’Shaughnessy experimented with the dry plant as a substitute tor 
Ipecacuanha but without success. Moodeen Sheriff considers it antipyretic 
and diaphoretic, and very useful in relieving febrile symptoms and excite¬ 
ment in all forms of fever, particularly in combination with other drugs of 

the same class Med* Madras), . i -j 

Chemical Composition. —"The flowers are said to contain, besides 
colouring matter, slight traces of a volatile oil, three acids—one red, another 
colourless, and salicylic acid ; an emetic principle called violin, probably 
identical with emetine; viola-quercitrin in close relation to, but not identi¬ 
cal with, quercitrin or rutin (mandelin) ; and sugar, etc. The colouring 
matter of the flowers is easily turned red by acids, and green ^ alkalis, and 
hence the syrup of violets was formerly used as a reagent. The colourless 
acid called violenic acid by Peretti is said to crystallise in silky needles, to 
be soluble in water, alcohol, and ether, and to form yellow salts which stain 
the skin. According to Boullay all parts of the plant contain violin” 
{Pharmacog. hid), 

SpecialOpinions.—§ “The flowers are collected in large quantities 
at and round Murree, Panjab, and exported to the plains, to be employed as 
an emetic” {Surgeon*.Major J, E*T, Aitchison, Simla), “An infusion 
useful as a mild purgative in cases of fevers and hepatic disturbances ” 
{Civil Surgeon F, F, Perry, Jallundet City, Panjdb). “A sherbet 
made of bunafshah has been found to be useful in fevers; cooling, diapho¬ 
retic” {Assistant Surgeon S, Cl Bhaitacharji, Chanda). "An infusion of 
2 drams of the dried plant to I pint of water forms an excellent and certain 
diaphoretic ” (Cm/C. M, Russell, Sarun). " Diuretic, not pur¬ 
gative ” {Assistant Surgeon Nehal Singh, Saharunpore). “ The flowers 
warmed in boiling water are used as poultice in inflammatory affections of the 
throat and other parts of the body. It is extensively used by Natives as a 
laxative, diaphoretic in fevers; in fact this drug forms one of the ingredients 
of almost every prescription given by Native hakims^' (Assistant Surgeon 
Bhagwan Das, Rawalpindi), 

Viola serpens, Wall, $ Fl Br, Ind,, /., 1R4, 

Syn.—V. WiGHTiANA var, pubescens, Tkvi,; V. pilosa, Blume. 

V%rn,^Thungtu, banafsha. Hind., Kumaon; Banafsha, Pb. 

References.— En. Ceyl. PL, 20 ; Stc'xart, Pb. PL, ig; 

O'Shaugh^essy, Beng. Dispens,, 20 g ; Baden Powell, Pb. Pr., 331 , 425 ; 

Atkinson, Him. Dist., 305 * 753 ; D^d. Eorester, 11., 24 ; Agri,-Horti. 

Soc. Ind., Trans., V11 ., 71 . , . , .a. 

Habitat.—Met with in the moist weeds throughout the lemperate 
Himalaya, Khdsia Hills, Pulney and Niigiri Mountains, and Ceylon; 
altitude 5,000 to 7,000 feet. 

Medicine.—This species rdso yields part of the banafsha of the bazars, 
and is considered to have medicinal properties similar to those of V. odo- 
rata. Baden Powell states that a medicinal oil is prepared in the Panjdb 
from it, called raughan-hhanafsha, 

VISCUM, Linn.; Gen. PL, III,, 213 , 

Viscum album, / FL Br, Ind., p;, 223 ; Lorantuacl^. 

The Mistli^toe. 
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Syn.—V. STELLATUM, Don, 

Vera.— Hind.; Nepal : Bhangra, handa, bamha, 

kahhang, ahalu, wahal, rim, reori, reng, ringi, jerra, Pb. ; TurabanlU 
Afgh.; Arab. ^ 

References.—AT m^, For.FL Bunn,, IL,323; Brandis, For, FI., 392; 
Gamble, Man, Timb., 3 ^ 9 ! Stewart, Pb, PL, 112 ; Dymock, Mat, Med- 
W.Ind.,2nd Ed,, 754 ; Agri.-HorH, Soc. Pnd., Jonrn, {(Old Series)^ 

IV. , SeL, 262; XIV., 13. \ 

Habitat.—This parasite occurs commonly in the Temperate Himalaya, 

from Kashmir to Nepdl, between 3,000 and 7,000 feet, where it chiefly 
grows on trees of the Natural Order Rosaceje, and in the walnut, elm, 
willow, alder, maple, poplar, olive, and mulberry. 

Medicine.—'The plant is used as a medicine in Lahoul. Honigberger 
. states that, in the Panjab, it is given in enlargement of the spleen, in cases of 
wound, tumours, diseases of the ear, etc. The dried berries imported into 
Bombay under the name of kishmtsh-Pkdwultydn {vulg, kishimsh’-havili) 
are probably obtained from this species (Dymock). 

Domestic.—In Europe it is employed in making bird-lime. 

Viscum articulatum, Burm.; Fl. Br. Ind,, V., 226. 

Syn. —V. attenuatum, DC.; V. moniliforme, V. fragile. 

Wall.; V. compressum, Poir.; V, aphyllum. Griff, 

Var. ichotoma, ArMr£f=V. dxchotomum, Don;V, elongatum, ITa//. / 

V. nepalense, Spreng, 

Vern. — Pan, pudit, WiUD. I Katkom janga, Santal ; Nepal; 
Patha> Banda j Banda, C. P. 

References. — Kurs, For. Fl. Burm,, II,, 32S; Brandis, For. FL, 394 ; 
Ren). A. Campbell, Rep. Ec. PL, Chutia Nagpur, No. 8431; Atkinson, 
Him. Dist., 316; Gazetteers: ^Bombay, XV., 441; N.-W. P., I,, 81, 

Habitat.—A native of the Sub-tropical Himalaya from Chamba east¬ 
ward to Sikkim, ascending to 3,000 feet; also met with in Assam, Mishmi 
and the Khisia Mountains, where it ascends to 6,000 feet, and southwards to 
Travancore, Malacca, and Ceylon. dichotoma occurs in the Hima¬ 

laya, the Khdsia Mountains, the higher hills erf Pegu, and the Deccan 
Peninsula. 

Medicine.—In Chutia Nagpur, a pr^aration from the plant is given 
in fever attended with aching limbs. The many joints in the plant have 
probably influenced the.Santal ojhas in their application of it,—it is'prob- 
ably one of the many cases of the use of a remedy from a belief in the 
theory of signatures (Campbell), 

V. monoicum, Roxl.; Ft. Br. Ind., V., 224. 

Syn.—V. FALCATUM^ir^//.; V. BENGHALENSIS (S'? V. CONFERTUM, Roxb, 

Vern. — Kuchlc-ka-malang, Hind.; Petchamra SantAL; KuchU^ 

kLsonkan, Dec. ; Pulluri, Tam. ; Pullurivi, Tel/ 

References. — Roxb.,FL Ind., Ed. C.B C., 7 ^ 5 ; Kurz, For. Fl. Burm,, I I,, 
324; Gamble, Man. Timb., 319; Rev. A. Campbell, Rep. Ec. Pl.r, 
Chutia\ Nagpur, No, 8170; O'Shaughnessy, Beng, Dispens., 37 ^/ 
Moodeen Sneriff, Supp. Pharm. Ind., 255 ; Gazetteer, N,-W. P., •<> 

Ixxvii.; AgriJlPorti, ^oc, Ind., Trans., VII., 64; Journ. (Old Series), 

VI. , 38. 

Habitat.—A large shrub met with in the Sikkim Himalaya, between 
2,000 and 4,000 feet, the Khiisia Mountains up to 3,000 feet, the Ganges 
Delta, Oudh, Martaban and Tenasserim, and the Nilgiri Hills. 

Medicine.—The lea ves of a Viscum, doubtfully referred to this species,, 
growing on Nux Vomica trees in the neighbourhood of Cuttack, have 
been found to possess poisonous properties, similar to those of the tree on 
which it grows. The subject was investigated by O'Shaughnessy, who 
detected strychnine and brucine in the powdered leaves. The powder of 
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the dry leaf was used as a Substitute for these drugs iri the Hospital of the 
Medical College, Calcutta, with complete success, in doses of one to three 
grains thrice daily {Beng, Dispens.). 

Viscum orieritale, Willd,; FL Br. Ind., V,, 224, 

Syn. —V, VERTiciLLATUM, Roxh,; V. Heyneanum 
RoUl. . 

Vem.— Banda, Hind., Santal, Kol. ; Sundara hadinika, iel. 

References.—/?/. Ind„Ed, C.B,C,,7 jS; Kura, For. FL Burm., 
II., 324; Brandis, For. Fl.,393; Gamble, Man. BtniL,JW; f ev. A. 
Campbell, Rep, Ec, PL, Chutia Nagpur, No. 9224 / Flhot, FL Andhr., i7p. 
Habitat. —A rather large much-branched shrub, with purple fruit, 
found from Behar, Bengal, and Singapore, southwards to Singapore, 
Travancore, and the central provinces of Ceylon. 

Medicine.— In Chutia Nagpore, this plant is largely used medicin¬ 
ally, and is believed to derive some particular property from the tree on 
which it is found. It is employed in as many different diseases as the 
trees on which it is found ” {Campbell). 

Liufi, i Gen, PI., IT,, i^S4* 

[ Verbenace^e, 

Vitex altissima, Linn.; FI. Br. Ini., IV., $84; Wight, Ic., t. 1466 ; 

Var. zeylanica=*V. zeylanica, Turcz, ; V. altissima (forme sub¬ 
glabra), Thwaites, 

Vem.—Akay, Assam j Simyanga, gua, Kol.j Bnnalgay, Mar. & Bomb. ; 
Maila, Tam. j Namili adogti, Tel.; Myrole, balgay, nauladi, sampagar 
pala, Kan. ; riillilla, milla. Sing. 

References. — Roxb,, FL Ind,, Ed. C.B.C., 482; Beddome, FL Syly., t 
232; Brandis, For. FL, 370; Gamble, Man, Timb., 297 ; Dale. & 
Gibs., Bomb. FL, 201 ; Thwaites, Bn. Leyl. PL, 244 ; Drury, U,PL, 

. 442 ; Birdwood, Bomb. Pr., 333 ; Lisboa, U. PL Bomb., to8 ; For.Admn. 
Rep., Ch, Nagpur, 1S83, 33 ; Gaaetteer, Bombay, XV, , 40, 87 ; Grtbble, 
Man. Cuddapah, 262 ; Ind, Forester, III., 23$ JjS, 204 ; VI., 338 ; VIII., 
29; X., 31,33 ; XII., 35 T. , , I -I 

Habitat.—A large tree of Bengal, South India, and Ce>aon ; especial¬ 
ly common in Western India, up to 4,000 feet. 

Structure of the Wood.—Grey with a tinge of olive brown, hard, clos^ 
grained; weight 50 to 53ft per cubic ioot {Gamble). Skinner gives 631b 
per cubic foot for Kanara specimens. Beddonne describes the timber as 
one of the most valuable in South India; it does not split nor warp, 
polishes well, and is much used for building purposes, for cabinet work; 
and for making carts. It appears to be well worthy of attention. 

V. glabrata, Br.; F/. Br. Ind., IV., sSS. 

Syn.—V. Cunninghami, Schaner ; V. leucoxylon, Schaner {noi pi 
Linn but described as V. leucoxylon, ' 

and partly by Brandis ); V. bombacifolia. Wall.; V. pallida. Wall. 

Vem. — Goda, horina, ashwal, Beng. ; Assam ; Magh; 

Sheras, longarbis tkiras. Bomb. ; l^ngarbt iktras, 

Mar.; Luki, ncvaUdi, Tbl. ; bengem, karrtl, senkane, Kan., 
Htoukshar, Burm. 

References. — Brandis, For. FI., 370; Kura, For. FL Burnt., 11,^273; • 

& Gibs., Bomb. FL, 201 ; Elliot, FL Andhr 134,- Rh^de, HorLMal., 
IV., t. 36; Lisboa, U. PL Bomb., 108; Gaeettcer, Bombay, XV., 78 ; 
Ind. Forester, X., 222. . 

Habitat.—A small (very large, deciduous. Gamble) tree, common from 
South Assam and Cachar to Malacca. Considerable confusion exists m 
Indian literature between this species and V. leucoxylon, native 

of South India and Ceylon, which Kurz, and following him. Gamble, 
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appear to have united. It is probable, however, that most of the inform¬ 
ation here given refers to V. glabrata. 

Medicine.—The bark and root are used as astringents in the 
Andaman islands (Major Ford), 

Food.—The tree flowers in April, and produces a small, black fruiT 
containing ver}' soft pulp, which is eaten by Burmese in the Andaman 
islands. 

Structure of the Wood.—Grey with a satiny lustre, hard, close- 
grained, durable; weight about 42lb per cubic foot. It is used for cart¬ 
wheels, and deserves attention for furniture and other purposes (Gamble). 

Vitex Negundo, Linti.; FI Br, Ind., IV., ^83; Wight, Ic., /. 31 g, 

Syn.—V. BICOLOR, Willd,; V. arborea, Desf. ; V. paniculata, Lamk. 
Var. indsa=V. incisa, Lamk, 

^exn.-^Sanhhdlu, nirgandi, sindhuca, nisindd, pdni~ki~samhhdlu, shi^ 
nengar, mewri, sambhdlu, sambkal, sinduari, Hind.; 
Nishindd, sdmdlu, nisinda, nirgundi, Beng.; FMri, sindwor, hobaro, 
Sinduari, Kol. I Sinduari, Santal; Beyguna, beguniyd, Uriya; Nir~ 
fcmdlu, BbraR; Nirgiri, GoND j Sindwar, KiiARWAK; 
bhtwult, simdli, U\x\t=^filfil^mbdri, Kumaon; Marwan, mordun, 
mdura, mora, wana, banna, torban, biuna, binna, tdrbanna, morann, 
sandke, swanjdn, shwdri, bankaku, marwa, mawd, root & leaves=a 
^lalu, lT\nt=filfil=nbari, Pb. ; Marroandai, mehrwdn, warmande, 
Pushtu; Shanbdli, skambdli, shamdlu, Deccan ; Nirgundi, kdtri, 
Itngur, nargunda, nirgur, skiwari, nisinda, Bomb. ; Nirgunda, nirgdr, 
mrguda, littgur. Mar.; Nirgari, nagoda, Guz.i Vellaunoch-chi, nock* 
cnt,nir-nochcni, Tam. ; Tella-vdvili, vdvili, veyala, nalla vdvili, vavali- 
padu, Tkl, ; Lakki-gidd, lakki, lakkle, Kan.; Vella-noch-chi, vel-noch 
cht, noch’chi, Malay.; Kiyovi-bhdn-bin, or kiyubdn-hin, Burm.; Nik- 
im, sudu-nikka. Sing. ; Shvdta-surasa, vrikshaha, nirgundi, sindhuvdra. 
Sans.; Asla^, fanjangasht, eukhamsatilourdq, 0ukhamsate~asdbea, 
Arab. ; Stsban, Panj-angusht, banj-angasht, Pers. 

References.— Fl. lnd., Ed. C.B.C., 481; Brandis, For. FI., 869: 
Aur£f, For. FI. Burm., II., 269 ; Beddome, For. Man., lyi ; Gamble, 
Mem. Timh., 297; Dalz. & Gibs., Bomb. FI., 201; Stewart, Pb. PI., 
\ir * Gon.pbell, Rept. Econ. PL, Chutia Nagpur, No. 8498; Sir 

IJ. Elliot, FI. Andhr., 128 ; Sir W. Jones, Treat. Pi. Ind., V., i 36 ; 
Rheede, Hort. Mat., II., t. 12 ; Rumphxus, Amb.,IV., t. 19 ; Lace, Quetta 
PL, : P/iarm. Ind. i 63 ; Ainslie, Mat. Ind., II., 252; O^Shaugh- 
ftessy, Beng. Dispens., ^5; Irvine, Mai. Med. Patna, 77; Taylor, To- 
pog. Dacca, 55 - Moodeen Sheriff, Supp. Pharm. Ind., 256; U. C. 
Dutt, Mat. Mea. Hind., 217, 3 ii, 3 i 8 ; Murray, PI. & Drugs, Sind, 
^ 75 ; Dymock, Mat. Med. W. Ind., 2nd Ed., 600: Cat. Baroda Dur¬ 
bar, Col. & Ind. Exhih., Nos. i 83 , 184; Official Corresp. on Proposed 
New Pharm, Ind., 238 ; Drury, U. PI. Ind., 442 ; Atkinson, Him. Disf. 
(X., N.-IV. P. Gas.), 3 j 5 , 7 S 3 ; Useful PI. Bomb. (XXV., Bomb. Gas.), 
109; Moore, Man. Trichinopoly, 80; Gribble, Man. Cuddapah, 7O; For. 
Admin, R^. Chutia Nagpur, 1S8S, 33 ; Settlement Report: — Punjab, 
Peshawar, t 3 ; Kohat, 30 ; Gazetteers: — Bombay, VI., iS ; VII., 42 ; 
XV., 78; XV 11 ., 25; Panjab, Dera Ismail Khan, 19; Karnal, 16; 

Hoshiarpur, 12; Peshawar, 27; Lahore, 95; N.-W. P., /., 
r ; Orissa, II., i8r; Rajputana, 26; Agri.-Horti. Soc.:— 

tnd.. Journals (Old Series), VI., 49, 225 ; X., 24; XIII., 819. 

Habitat.—A deciduous shrub, common throughout India and Ceylon 
and ascending to 3,000 feet in the North-West Himalaya. " 

Dye.—The ashes of this plant are largely used as an alkali in dyeing. 
Medicine.—U. C. Dutt informs us that, according to Sanskrit writers 
there are two forms of nirgundi, -that with pale blue flowers, sindhuvdra 
(V. trifolia), and that with blue flowers, nirgundi. The properties of both 
are said to be identical, but the latter generally used in medicine. The 
root of Vitex Negundo is considered tonic, febrifuge, and expectorant, and 
the leaves aromatic, tonic, and vermifuge. The juice of the leaves is 
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largely employed for soaking various metallic powders, before making the 
latter into pills. A decoction of the leaves is given, with the addition of 
long pepper, in catarrhal fever with heaviness of the head and dullness ch 
hearing (B/iavaprakasha). A pillow stuffed with the leaves is placed 
under the head for relief of headache. The juice of the leaves is ^id to 
remove foetid discharges and worms from ulcers. An oil prepared with 
the juice of the leaves is applied to sinuses and scrofulous sores [Chakra- 
4atta)* Dymock states that Muhammadans consider athlak or panjan- 
gusht (which as sold in Bombay appears to be the fruit, not of V. Negun- 
do or of V. trifolia, but of V. Agnus-castus of Europeans) as astringent, 
resolvent, and attenuant. j i r 

The Indian medicinal species of Vitex early attracted the notice ot 
Europeans. “V. trifolia is highly extolled by Bontius, under its Malayan 
-name; he speaks of it as anodyne, diuretic, and emmenagogue, and testi¬ 
fies to the value of fomentations and baths prepared with * this noble herb,’ 
as he terms it, in the treatment of Bert-bert, and in the obscene affection 
-of < Burning of the feet’ in Natives. Of V. Negundo, Fleming remarks 
4 ;hat its leaves have a better claim to the title of discutient than any other 
vegetable remedy with which he is acquainted, and he adds that their effi¬ 
cacy in dispelling inflammatory swellings of the joints from acute rheuma¬ 
tism, and of the testes from suppressed gonorrhoea, has often excited his 
surprise. The mode of application followed by Natives, and adopted, 
according to Dr. Fleming, by some European practitioners in India, is 
simple—the fresh leaves, put into an earthen pot, are heated over a fire 
till they are as hot as can be borne without pain; they are then applied to 
the affected part, and kept ui situ by a bandage, the application is 
repeated three or four times daily until the swelling subsides” (Pharm. 
lnd^)> Roxburgh describes both species as medicinal, and mentions that 
the leaves of V. Negundo are employed to form a warm-bath for women 
after delivery. Rumphius &. Rheede both particularly notice V. trifolia, 
the first recommending it externally in swellings and diseases of the skin, 
while the latter asserts that the powdered leaves taken with water cure 
intermittent fevers. Ainslie writes that the fruit of the same species is 
supposed by the Vytians to be nervine, cephalic, and emmenagogue, and 
is prescribed in powder, electuary, ^d decoction. The medicinal qualities 
of V. Negundo he considered to be similar to but weaker than those of V. 
trifolia. He adds, however, that the root of the former is a pleasant biiter 
and useful in fever, and that the Muhammadans smoke the dried leaves in 
cases 01 headache and catarrh. Irvine states that a decoction of the leaves 
is used in Patna as an internal remedy for fever. Taylor writes that In 
Dacca the leaves are given with garlic, rice, gur, etc., as a remedy for 

rheumatism. . r t i- i 

Both species are given a place in the Pharmacopoeia of India, where, in 
addition to part of the above information, it is stated that Dr. W. Nigledew 
has described a very interesting method of treating febrile, catarrhal, and 
rheumatic affections in Mysore, by means of a rude vapour bath prepared 
with the plant. The driecl fruit is considered vermifuge. 

Chemical Composition. —‘‘Nothing is known of the chemistry of 
these plants, but the seed of V. Agnus-castus is said to contain a peculiar 
bitter principle called castine, a volatile acrid substr.nce, a large quantity 
of free acid and fat oil. In Greece the fresh and rather unripe berries are 
said to be added to the merit of the grape to render the wine more intoxi¬ 
cating, and prevent it from turning sour” {Dymock^. *1. v. j 

Special Opinions.— § “The leaves, baked and applied to the head 
while warm or used as a pillow, relieve headache” {Sur§^on-Maj:>i 
Beechf Coconada), “Given also in frontal head aches (Surg^ion 
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TJwinas,33rd M. -V. /., Mangalore). “The leaves (fresh) are credited with 
the power of destroying the smell of high or tainted meat or fish when 
boiled with it. The leaves, bruised and formed into cakes, may be applied 
to the temples to relieve headache” {.Civil Surgeon Banku Behary Gupta, 
Poofi). “ I have often used a bath medicated with the leaves in cases of 
rheumatism and swelling of joints with excellent results^’ {Honorary Sur^ 
geon E, A. Morris, Tranquibar), “ Leaves and root diuretic, diaphoretic 
and tonic. Tincture,—root bark 2 oz., Proof spirit 10 oz. Dose i to 2 
drams three times a day is found useful in irritable bladder and rheuma¬ 
tism ” (Apothecary Thomas Ward, Madanapalla, Allahabad). 

Structure of the Wood.—Wood greyish-white, hard; weight 42^ per 
cubic foot. It is used for building purposes, and as a fuel, and the 
branches for wattle-work. 

{IK 587- 

Vitex peduncularis, Wall., var. Roxburghiana ; Fl. Br. Ind., 

Syn.—V. ALATA, Roxb. 

Vern.— Boruna, goda, Beng* ; Osai, Ass.; Bhadu, maraP , Santal ; 
Krawru, Magh; Hila auwal, Cachar; Shelangri, GarO; Navalddi, 
Kan.; Kyetyo, Burm. 

References.— Roxb., Fl. Ind., Ed. C.B.C., 482 ; Kurt, For. Fl. Burnt., 
II., 272; Gamble, Man. Timb., 208; Data. & Gibs., Bomb. Fl., 2or; 
Rev. A. Campbell, Rept. Ec. PI., Chutia Nagpur, No, 0281; Lisboa, U. 
PI. Bomb., 201; Apiin, Rep. on the Shan States; GaBetteer, Mysore 
& Coorg, /., 4S, 64. 

Habitat.—A tree met with in Behar, at Parisnath, in Eastern Bengal, 
the Khdsia Tarai, and Pegu. According to DalzeM & Gibson it is also 
found in the Southern Mahratta country (Warri jungles) and the Konkan. 

Medicine.—In Chutia Nagpur the bark is used for making an exter¬ 
nal application for pains in the chest (Campbell). 

Structure of the Wood.—Purplish or reddish-grey, heavy, hard, close- 
grained; weight 6oIb per cubic foot. It is a good timber, used in Cachar 
tor posts and beams, in the Garo hills for sugarcane crushers, and in Chutia 
Nagpur for yokes. 

V. pubescens, Vakl.f Fl. Br. Ind., IV., 585; Wight, Ic., A 146^. 

Syn.— V. arborea, Roxb.; Pistacia Vitex, Linn. 

Vem,— Muria, UriVa; Nowli eragu, busi, ‘nevali adugu, nevaladugu 
mdnu, Tel.; Mylad'i, Tam.; Kyetyob, hiouk-sha, Burm. 

References.— Roxb., IH,. Br. Ind., Ed. C.B.C., 482; Kura, For. Fl. 
Burm., II., 271 ; Beddome, For. Man., 171; Gamble, Man. Timb., 297 ; 
Elliot, Ft. Andhr., 32, 124; Mason, Burma & Its People, 526, 792; 
Drury, U. PI, Ind., 448 ; Ind. Forester, III., 204. 

Habitat.—A large tree of Eastern Bengal, Burma, the Andaman 
Islands, and South India. 

Structure of the Wood.—Wood smooth, grey, with an olive-brown 
tinge, when old, chocolate coloured; very hard, close-grained; weight 
about 55 fl) per cubic foot {Gamble). It is durable, and is used for various 
purposes in South India; the Burmans employ it to make wooden bells 
(Mason). 

V. sp. 

Vem.— •Se^A.s — IIab'ul-^kad, Arab.; Tukmd-panjatigusht, Phrs.; Sham- 
baloo kabij. Hind. ; Rtnu kabij. Bomb. 

The above arc given by Moodeen Sheriff as names for Vitex Negundo, 
but according to Dymock, though the seeds of this species are considered 
by Muhammadan physicians to be identical with the Indian saubhalti, 
they are not really ao, but belong to another species. 

References.— Mat. Med. W. Ind., 2nd Ed., 600; Year-Book 
Pharm., rS8o, 250. 

V. 179 











Products of India. 




The Vine. Watt.) 


Medicine.—A small, dull grey, ovoid fruit, the size of a duck shot, h^f 
enclosed in the calyx, to which a portion of the peduncle remains attached. 
It is imported from Persia, and is considered to act as a resolvent and 
deobstruent in enlargements of the spleen, probably the fruit of V. Agnus- 
castus. 

Vitex trifolia, Linn.; FI, Br, Ind, IV., $83, 

Syn.—V. INCISA, Wall.; V. Agnus-castus, var., Kura, 

Vem.— Pdnl-ki'^sanbhdlu, sufed-sanhhdlUi Hind.; Pdni^safndlu, oENQ.# 
Pdni-ki-shaMi, ulji-shnnbdh, Dec. ; Nir-nock-chiy shtru-noch-chu 
Tam.: Niru-vdvilii shiru-^avili, tella^avili, Iel.; Ntr-noch-c^, MA 
LAY.; Nira~lakki‘gidd, Kan.; Kiyottbhdn~bin, ye-kiyuban-btitj Hurm. / 
Vaturu-nikka, Singh. ; Surasa-vrikshaha, jaln-nirgundu Sans. ; Asia, 

que-dbi, kRhB, i Panj‘angushta‘dbi,banj~angashte-nbi,PBii.s. 

According to many writers the vernacular synonyms of V. Neg^undo, and ot 
this species are the same. Moodeen Sheriff however, from whom the 
above has been quoted, states that the adjectives white ** and ** water,’ 
which enter into the formation of so many of the terms, are properly applied 
to this species only. 

References. — Roxb., FI, Ind., Ed. C.B.C., 481; Beddome, For. Man.* 
1^2; Brandis, For. FI., 370 ; Mason, Burma & Its People, 418, 479 * 792 i 
Elliot, FI. Andhr,, 180, 190 ; Pharm. Ind., i 63 ; O'Shaughnessy, Beng- 
Dispens., 484 ; If Mine, Mat, Med. Patna, 118; Fleming, Med. PI. & Drugs 
{Asiatic Reset., XI.), 184; Dymock, Mat. Med. W. Ind., 2nd Ed., 600 ; 
Birdwood, Bomb. Pr., 66 ; Baden P(mell, Pb. Pr., 864; Drury, U, PI. 
Ind., 443; Cooke, Oils & Oil-seeds, 81; Aplin, Rep. on the Shan States, 
; Settle. Rep., Chatida, App, VI,; Gaaetteer, Mysore & Coorg,!,, 64; 
Ind. Forester, XII,, App, ig, , t j- • 

Habitat.—A shrub or small tree,found scattered throughout India in 
the tropical and sub-tropical regions, from the foot of the Himalaya to 
Ce>Ion and Malacca; nowhere common. 

Oil. — Drury says that a clear, sweet oil of a greenish colour is extracted 
from the root. It is supposed that the seed also yields a fatty oil. 
Medicine. —See V, Neg^undo. 

{G, Wait,) 


VITIS, Linn,; Gen. PI., L, 381 , 999* 

Vitis acida, Wall.; see V. setosa, Wall.; p. 217; Ampelide-®. 

V. adnata, Wall,; Fl. Br, Ind., I., 649; Wight, Ic., t. 144. 

Syn. — Cissus adnata, Roxb. ; C. cordata & Kleinii, Wall .; C. lati- 


FOLiA^ Vahl. 

Vttn.^Bod-lar-nari, Santal ; Pani-lara, Paharia ; Kungchen-rik, 
Lepcha; Kole-edn, Bomb.; Gudama Hge, kokkitaydralu, lEL* 
References. —DC. Prodr,, /., 627 ; Roxb., Fl. Ind., Ed. C.B.C,^ t36 ; 
Brandis, For. Fl., roo ; Gamhle, List of Trees, Shrubs, etc. Darjeeling, 
20 ; Tkwaites, En. Ceylon PI., 62; Graham, Cat. Bomb. PI., 32; 
Dalg. & Gibs., Bomb. Fl., 39; Rev. A. Caripbell,^ Econ. Prod. Chutla 



Vil., $3; Journ., VI., 3^* . -..i • i, *. 4 . t z 

Habitat.- A slender, far-climbing plant, met with m the hoHer parts of 
India, from the Western Himalaya to Assam, Sylhet, Bengal, renassenm, 
the Western Peninsula, etc. Distributed to Ceylon, Java, Borneo, the 
Philippine Islands, etc. , ^ . 

Fibre.—The Revd. A. Campbell tells us that the Santals prepare a 
good cordage fibre from the stems. 

Medicine.—Dynnock says that in Western India the dried tubers 
are used by the country-people as an alterative in the form of a decoc¬ 
tion ; they consider that it purifies the blood, acts as a diuretic, and 
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renders the secretions healthy.’' Mr. Campbell remarks that in the Santal 
country the root powdered and heated is applied to cuts and fractures. 
Food.—Gamble says the leaves are eaten by the Lepchas of Sikkim. 
Vitis araneosus, Dalz. & Gibs,; Ft, Br, Ind., /., 

Vevn.^Bendrt, hendcr-vjel, ghorwel (or^Aort;^/=horse-vine), Bomb. 

References .& Gibs., Bomb. FI , 41; Dymock, Mai. Med. W. 

Ind.j 2nd Ed. 186 ; Pharmacog. Ind,, /., ^6$, 

Habitat.—A slender, far-climbing plant, found in the Western Penin¬ 
sula, the highest Ghdts of the Concan, the Pulney mountains, etc. 

Medicine.—Dymock says this vine is often “given to horses, when 
it first springs up; it is said to be very beneficial once a year. The tuber¬ 
ous, starchy astringent roots, sliced and dried, are sold by the Konkan 
herbalists under the name of “ Chamar-mtisli,^' 


V. auriculata, Roxh,; FL Br, Ind., 6^8. 

Syn.—Cissus auriculata, DC. 

Vern.— Kira pallerut Tel. ; Wa-young'-khyen, yinhnaung peinne, 
Burm. 

References.— For. FI. Br. Burm,, /., 274; Mason, Burma and 
Its People, 742 ; Sir W. Elliot, FI, Andhr., 104 / Dalz. & Gibs., Bomb, 
FI, 40 ; Gazetteers:—Mysore and Coorg, /., 59/ Bombay, XV., 430 ; 
Agri.-Horti. Soc. Ind,, Trans,, VII,, 5J. 

Habitat.—A large, woody climber, found in the Eastern Himalaya 
(3,000 to 5,000 feet), to Bengal (Chittagong) and Burma (tropical mixed 
forests of the Pegu Yomah). 

Structure of the Wood.—“Reddish, very coarsely fibrous ” (Kutb), 

V. barbata, Wall.; Fl^ Br, Ind., I., 6$i, 

Syn.— V. LATIFOLIA, Hb, Ham. / V. lanata, Hb. Roxb. 

Habitat.—An extensive climber, with very remarkable long spreading 

f landular hairs; found in Assam and the Khasia hills to Pegu and 
enasserim. 


Food.—This is probably the edible species alluded to by Mr. Darrah 
under the name of V. carnosa (which seej; but greater interest may, per¬ 
haps, be said to centre in this plant from its being identified as possibly 
the same as V. Martini, Planch,, which has been alluded to by many 
writers as of importance as a possible new source of grapes. The reader 
will find a full account of that plant in the Kew Bulletin, 1888, pp, 134 
and /J5 ; also in Christy's New Commercial Plants and Dr tigs. 


V. carnosa, Wall. ; Fl. Br. Ind., /., 6s4 / Wight, Ic., i. /?/. 

Syn.— Cissus carnosa, acida, and auriculata, Koxb. ; C. crbnata, 
Vahl., also Wall. ; C. cinerea, Lamk. 

Mttn.^Amal'-bel, gidar-drak, kassar. Hind. ; Bundnl, amal-laia, sone-^ 
(Patna), Bengal j yanVa-Zarr/j, Pah aria ; Tukhli-rik, Lepcha; 
Maimati, or marmarati, Assam; Kdrik, dmal bel, gidarddk, drukri, 
vallur, Pb. ; Odi, ambat-bel. Mar. ; Khdt, khatumdre, tamanya, Guz.; 
Odi, Bomb.; Kuru dinnc, kddSpa tige, kanapatige, mandulamdri 
tige, mdkainettani cheltu, Tel. 

References.— DC., Prod, I., 630 ; Roxb., Fl, Ind., Ed. C.B.C., 137 } 
Brandis, For, Fl., ioi ; Gamble, Cat. Trees, Shrubs, etc., Darjeeling, 
20 ; SteTuart, Ph. PI.,, 3$ ; Graham, Cat. Bomb. PL, 33 ; Sir W. Elliot, 
FL. Andhr,, 76, 8r, 104, nr, 114 ; Rheede, Hort. Mai,, VII., t, g {Kddi or 
“ Yoke plane"); Rumphius, Amb,, V., 4S0 /. i. l66 f. 2; Ainslie, Mat. Ind., 
/., 304 / O'Saughr.essy, Beng. Dispens., 2S4 ; Irvine, Mat. Med. Patna, 
126 ; Sakhnram Arjun, Cat. Bom., Drugs, 215 ; Dymock, Mat. Med. W. 
Ind., 2nd Ed., 183; Dymock, Warden and Hooper, Pharmacog, Ind., 
Vol. I., 3hS; Darrah, Note on the Condition of the People oj As:\am, 
App., D ; Gazetteers'.'—Bombay, III., 203 ; XV., 430 ; N. W. F., I., 79 ♦ 
IV., Ixx ; Rajputana, 25 ; Agri.-Horti. Soc. Ind. .—Trans., VII,, $3) 
Jour. Vl.i 36 Indian Forester^ IV., 227 / XIL, app., 2, 10, 
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The Himalayan “Virginian Creeper.” {G. Wait.) 


VITIS 

himalayana. 


Habitat.—A climber, found throughout the hotter parts of Incha, and 
ascending into the tropical Himdlaya. Distributed to Burma, Ceylon, 
^rid 

Dye.—Ainslie suggests that a dye might be prepared from the acid 

FRUITS of this plant. , c t j- j 

Medicine.—The names given to it in many parts or India denote 
one of its most general uses, namely, the treatment of yoke-sores on the 
necks of bullocks {Elliot). For that purpose a poultice of the leaves 
is most frequently employed. According to Irvine {Mat. Med., Patna) the 
SEEDS and also the roots are employed as an embrocation. Stewart re¬ 
marks that the root, ground with black pepper, is applied to boils, Dymock, 
speaking of this species conjointly with V. setosa, says ^‘both occur in the 
Bombay Presidency; they are excessively acrid, and the roots and leaves 
are sometimes externally applied as domestic remedies to promote suppura¬ 
tion.’' In the Pharmacographia Indica V. camosa is spoken of as “ used 
as a domestic application to boils.” It seems probable that most writers 
have confused V. camosa with V. setosa ; the latter species alone is the 
very acid plant used medicinally that has by some writers {e.g., Ainslie) 
been spoken of as Cissus acida, Linn. Roxburgh assigns no medicinal 
use to V. camosa, and in this he is very probably correct, and subsequent 
writers incorrect- Conf. with V. setosa, p. 357 * 

Food.-Darrah {Note on the people of Assam) says that the young 
TOPS are boiled as a spinach and eaten either by itself or with other vege¬ 
tables along with fish. The writer found a vine so eaten in Manipur, 
which he thinks may be the same species as that alluded to by Mr. 
Darrah, and if so. it is an undescribed species which is very different from 
V. camosa. Stewart, while dealing with V, camosa and V. capriolata, 
says that (it or) they are eaten by camels. 

Vitis discolor, Dalz ; FL Br., Ind., 7 ., 6^7- 

Syn.— V. iNCEQUALis, & cosTATA, Wall,; Cissus DISCOLOR, Blutne)\ 
V, iNOSQUALis, Wall, ; V. repens. Dale. & Gibs. 

References .—& Gibs,, Bomb. FI., 40 : Gamble, Cat, Trees & 
Shrubs, etc,, Darjeeling, rg ; Gazetteer, Bombay, XV.% 43 o, 

Habitat.—A very elegant, variegately-leaved species, found wild in the 
tropical East Himalaya, the Khdsia hills, Sylhet, Manipur, Chittagong, 
Pegu, Tenasserim ; also in the Western Peninsula. Distributed to Java. 
A favourite plant in gardens in India, but in some of its forms it is often 
quite colourless and seems to obtain depth of colour and breadth of leaf 
when grown in shade only, as, for example, in the wattle-orchid houses of 
Calcutta gardens. 

V. himalayana, Brandis ; FI. Br, Ind. /., djj. 

Syn.— Ampelopsis nfilghbrrensis, Wight, Ic., t. 965; A. hima- 
LAY.\NA, RoylcyJll . 149 ; Cissus himalayana, Walp . 

yexti —Phlankur, Simla; Zemardackan, aeviaro, SUTLEJ ; Chappar 
tang, Kumaon j Bara ckurcheri, Pah.\RIA ; Hlotagbrei, Lepcha, 

References.— For. FL, 100 ; Gamble, Man. Timh,, 93; Kursy 
For FI Burm.y /., 73 ; Gamble, Cat. Trees, Shrubs, etc., Darjeeling, 20 ; 
Gazetleers, N.-W. Provinces {Himalayan Districts), A'., 3 o 7 ; Ind. For- 

ester, XIJL. ^ r u 1 * u a • t • r 

Habitat. — An extensive, woody climber, which often covers with its foliage 

the tallest treesofthe temperate Himalaya, at altitudes of 6,000 9,000 feet. 

In autumn these turn to a brilliant rosey tint, a fact which has given the 
plant the name of the Virginian creeper” by the European residents at 
hill stations. Its area of distribution may be said to be from Kashmir 
to Sikkim, the Khdsia hills, and Burma. It also occurs, however, in the 
Western Peninsula (Pulney hills). 
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DISEASES. 
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Stnictlire of the Wood.—Coarse and fibrous. The stems are more 
destructive to the trees on which it climbs than useful, though the young 
stems, like those of most other vines, are used for natural cords to tie 
bundles of grass. 

Diseases.—This is the only Indian vine, so far as the writer can dis¬ 
cover, that has ever been described as bearing a Uredinous fungus ^"he 
late Surgeon-Major Barday (Paper on Uredineae occurring 'in‘the 
neighbourhood of Simla, Journ. Asiatic Soc. Bengal, LIX Pt II 08) 
describes this parasitic plant under the name of Uredo Cronartiformis, 
from Its appearance suggesting a Cronartium. He adds, however, that 
though he looked carefully and continuously for the teleutosporic form, he 
had never found any trace of such. 
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Vitis indica, Linn. ; FI. Br. Ind., /., dcj. 

The Indian Wild Vine. 

Syn.-V. Rugosa, Wall, 

Vem. — Amdhauka, amoluka, Beng.; Jangli-angur, Hind. & Dec./ 
Sambara or sl^mbara-njalli, Tel. j Chempara valii, Malyal. ; Randrak- 
sha, kolc'jan Mar. ; Ven-douftg, Burm. 

References.— FI. Ind., Ed. 221 ; Brandis, For, FI., 100; 

Graham, Cat. Bomb. PL, 33; Data. 81 (^bs.. Bomb. FL, 4T; Ainslie* 
Mat. Med.,334 ! Moodecn Sheriff, Supp. Pkarm. Ind., 25? ; Rheede, Hort, 
Mai., VII., IT, t. 6; Mason, Burma and Its People, 460, t 42 ; Indian 
Forester, XII., App. w, Gaeetteers, N.-W, P., /., 79; IV., Ixx. ; 
Bomb., XV. {Kanara), 430; Steiuart, Bot. Journey Hazara in AgrL 
Horti. Soc., XIV., 9 ; Pharmacog, Ind. {Dymock, Warden and Hooper), 
/., 3^2 ; Kew Bulletin, 18S9, 23. 

Habitat.—A slender, wooly species, with large, perennial, tuberous roots, 
j found in the Central tablelana of India, in the Western Peninsula, the 
I Concan, and in Bengal. In point of foliage and shape of the bunches 
of small fruits, this much resembles the cultivated vine. 

Medicine.—Rheede was apparently the first European writer who 
assigned medicinal virtues to this plant. He says that the Juice of the 
1 ROOT with the kernel of the cocoanut was, in his time, employed as a 
1 depurative and aperient. Dymock remarks that in the Concan, the country- 
I folk also use it as an alterative in the form of a decoction, and they consi- 

j der, he adds, that it purifies the blood, acts as a diuretic, and renders the 

I secretions healthy. 

j Food.—Few authors allude to the fruits being eaten, but this is prob- 

j ably an oversight, as they are regularly used, and the plant is often 
i protected on hedges in a state of half cultivation. Mr. Cameron of My¬ 
sore speaks of the fruit as globose, the size of a large current, and as eaten 
only by the hill tribes. Dymock remarks that the tubers are rich in salts 
of potash and lime. When fresh they are acrid, owing to the mechanical 
irritation caused by the needles of oxalate of lime. 

V. lanata, Roxh. / Fl. Br. Ind., 6ji, 

Syn.— V. cordifolia, Roth.;V. Heyneana, Z>C. / V. rugosa. Wall,- 
V. Labrusca, Linn. Var y; V. indica & pentagon.-\, Hb, Ham. ^ 
Cissus vitiginba, Ro^b. {not Linn.). 

Vern. — Kolo, kolo nari, Santal.j Jarila^lara, Pah.\rik; Mikruin-rik 
Lepcha ; Asanjiya or asoja, pahdr^pkuta (or mountain splitter) purain, 
Kumaon. 


References.— ^0^4., /«rf., Srf. C.B.C., 222 ; Brandis, For. Fl. gg; 

Kurz, For. Fl.Burm., I.^ 277 ; Gamble, Man. Timb., 93; Cat. Trees, 
Shrubs, etc., DariveLng, 20 ; Atkinson, Be. Prod. N.^W. Prov. Pt. V., 
56 ; Him. Dtst., X., 307 ; Gazetteer, N.-W. P., IV., Ixx. 

Habitat. A very variable plant in the size, shape, a^d vestiture of the 
leaves. Met with in the Himalaya, at altitudes from 1,000 to 7,000 feet; 
also in the hills of Eastern Bengal, the Circars, and Burma. 
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The Himalayan Wild Vine. 


(G. Watt.) 


VITIS 

parvifolia. 


Food.—This is one of the chief sources of the small wild grapes 
be met with here and there all over India. '“lant ThaUn 

ca. and V. parvifolia. Atkinson sa^s of the 4 Vie- 

Kumaon and Garhwal the names Kter 

ty rugosa »the grapes of which are edible and ripen of 

hence^the first vernacular name. The grapes of 

laiiata proper) are small, about the size of a black current, and are unpa 
lateable.” (Con/, with remarks regarding Grapes below, pp. 

263-4, 270, 271-2, 274, ^ 15 > 275. 279 i 2S3, 284, 285, 232, 235.) M • P 
bell says of V. lanata that the root is eaten. 

Vitis latifolia, Roxh, ; FL Bt\ hid.y 6^2, .wnirA Wall • v 

Syn.—V. Kleinii, V. GL.\BRATA. V. indica. Wall. 2 V. 

V^rn!^Goviia[BEiG,i Pc ewer, iPer, Santal, Bedisa Uva, Tel. j Musal, 
Merwara.; Chin-dotik-nway’SfOuk, BuRM. 

References.—/?e7;r6., FI. Ind., Ed. C.B.C. 222; 99 / 

Gamble Man. Timb., q 3 ; Kura, For. FI., Burma, I., 277 ; Elliot, FI. 
Andhr!,24 ; Indian Forester, IV., 227 ; X/I., app. 10; N.-IV. Proa). Gaa., 

lV.,lxx; Bombay GaB.{Kanara\KV., 430. ^ 

Habitat.—A large, herbaceous climber, found in North-Western India, 
the Sub-Himilayan tract as far west as the Sutlej; frequent in Bengal 
and South India, also in Pegu, especially in the Sittang valley. 

Pood,_Though not specially mentioned as edible, the grapes are black 

and are largely eaten by birds if not by men. 

V. Linnai, Wall:, FI. Br. Ind. I., 64Q. 

Syn.— in his Pore$t Flora of Burma, Vol. /., 27S, endeavours to establish 
a form V. Linnaei, to which he refers V. repanda, W.d .d., of the Tr/oro oj 
British India. The writer is not in a position to t« able to form an opinion on this 
subject, but as these forms (whether distinct or not) do not appear to be of any very 
great economic value (so far as is at present known), it is only necesfflry to provide a 
place for them provisionally. EUiot {Ft. Ai^ ir., 23,39,1 hM 

V Linnaei, the names tige gummudu, china mandala man and banka-baadu, 
lelegu. Kurz tells us that his Burmese plant is known as yin-noiing-nway, and 
that it is frequent all over Burma. The berries are said to bo purplish black. V. 
repanda, w. & A., Gamble tdls us, climbs over the tallest trees. It is known as 
pLi-lara, Paharia j ihym-rik, Lepcha. The wood, he adds, is very soft and fibres; 
It holds a very large quantity of water. The writer found his attendants, while 
travelling in Manipur.putting the. long traihng stems of a vine to amuse themselves 
watching the stream of water flowing therefrom. 

V. parvifolia, Roxb.; Ft. Br. Ind., I., 652. 

Himalayan Wild Vine. 

Syn. — V. TRUNCATA, Miq.lV. VULPINA, i.»«, var. y / V. Wallichii, 

Vpm -.^Baraitt, Kumaon. 

References —Foxb., FI. Ind., Bd. C.B.C., 222 ; Brandis, For. FI., gg ; 

AiZt^i:mm.Dh.,N.-W.P.Gax.,X.. 307 ; Agri-Horti. Soc. Ind., 

Habitat.-Roxburgh speaks of this as a slender, perennial vine, of 
exactly the habit of the common grape vine, » and that description, it may 
be saici. is fully applicable, it is a grape-vine with smidi leav^ and small 
Wack berries, found plentifully m the sub-temperate valleys of the North- 
Western Himalaya, from Kashmir to Nepal; also in Eastern Bengal. 

Food —The small black grapb.s are very sweet and delicately flavoured 
when ripe. They are regularly eaten by the Natives, and at the Simla 
Horticultural Society's shows were even exhibited as a small kind of 
erraoes The writer, as Secretary of that Society, had some opportunity 
of investlg.aling this subject, .and lie believes that more carctul study would 
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VITIS 

quadrangularis. 


The Edible-stemmed Vine. 


217 


FOOD. reveal as a fact that many of the small black grapes sold at hill stations in 
India are derived from the wild or semi-cultivated states of V. parvifolia 
(the very small grapes) and of V. lanata var, nigosa (the larger 
sizes). I’f this suggestion proves correct it would seem probable that some 
light might be expected to be thrown on certain obscure points of the origin 
of V. vinifera. The large black grapes of Simla and Bashrh, referable to- 
V. rugosa, have a most peculiar favour, which might be described 
something between a black currant and a grape. In these localities the 
true grape is also grown, but from what the writer was able to learn by the 
inspection of imperfectly dried specimens supplied to him, he is of opinion 
that the study of the living plants in Bashrh,Jor example, might reveal the 
existence of cultivated hybrids {Conf, with pp. 259-60) between V. vinifera 
and V. lanata {Conf. 'with p, 255). If not actual hybrids it seems likely that 
graftings of the true grape on to one or other of the wild forms may have 
been practised in the production of some of the Bashrh vines. 

Vitis pedata, VahL; FI. Br. Ind., /., 66r. 

Syn.—Ossus heptaphylla. Refz. ; C. pedata. Lank.; C. serratifolia 
Hb. Rottl.; Mslothrix zeylanica, K(B 7 i. * 

V^n.—Goalilata, Beug. ; Tungrutrikup, Lbpcha; Edakula, viandula, 
kannem,puli mdda, kdni dpa tige, kddepatige, Tel. ; Gorpadvel Mar.* 
Mediya-ineliSmii'j Godhdpadit^ktiS. * 

References.--Roxb., FI. Ind., Ed. C.B.C., 138; Dalz. & Gibs., Bomb.Fl. 
40 ; Grab., Cat. Bomb. PI., Sj ; Elliot, FI. Andhr , 8r, 82,158 ; Gamble 

List of Trees, Shrubs, etc., Darjeeling, 21; Kurz, For. FI. Burm., I. * 
273 ; U. C. Dutt, Mat. Med., Hindus, 298; Rheede, Hort, Mai. VI I., 

10 ; Pharmacog, Indica, /., 365; Trimeft, Cat. Ceyl. PI., 19. 

Habitat.—A large, weak climber, met with in Bengal, Sylhet, Assam, 
the Khisia hills, Burma; also the Western Peninsula from the Concan 
southwards to Ceylon. 

Medicine.—This species appears to be sometimes used as a substitute 
for or adulterant of V. setosa. The Sanskrit name denotes a resemblance 
of the leaf to the foot of the Iguana. According to the authors of the 
Pharmacographia Indica this plant is used as a domestic medicine 
because of its astringency. 

V. quadrangularis, Wall.; FI. Br. Ind., I., 64$; Wight, h., /., ?/. 

The Edible-Stemmed Vine. ^ 

Syn. —Cissus EDULis, Dale.; C. quadrangularis, . Scelanthes 

QUADRAGONOUS, Forsk. 

Vexti.’—Hdr-jord, hadjora, nallar, harsa7ikar,kdnda7ze\. Hind.; Has] orcb 
horjdrd, hdrbhdngd, har, Beng. ; Hdrbhdngd, Uriya ; Nailer, DtccAN - 
Harsankar, hdrjord, kdndawel, nallar. Bomb. : Kdndavela, Mar. • Har- 
sankar, chddhdri, Guz.; Perundeicodie, pirandai, Tam. ; Nalleru, *nulle- 
ruHgeh, 1'el. ; Mangaruli, Kan.; Tsgangelam^arenda, virnnta 
piranta, Malay.; Shazdn-lese, BuRM.j Hiressa, Sink.; Vaira-valli 
asthisonhara. Sans.; Har, Pers. ; Di-xanh-voung, Cochin-Chinese ’ 
References.--Z)C., Prod., I. / Roxb., FI. Ind., Ed. C.B.C , i 36 • Brandis. 
For. FL, 100 ; Trimen, Sys. Cat. Cey.Pl,, ig ; Dalz. & Gibs., Bomb FI 
39 > 40 ; Graham, Cat., Bomb. PI., 331 Sir IV, Elliot, FI. Andhr 120^- 
Rheede, Hort. Mai., VII., t. 4 t t Ainslie, Mat. Ind., //., 303 * Afiodeoit 
Sheriff. Supp. Pharm. Ind.. 257, also Mat. Med. S. Ind. {in MSg 
log; U. C. Dutt, Mat. Med. Hindus, 292; Sakkarani Ariun 
Bomb. Drups, 21$; Dymock, Mat. Med. W, Ind., 2nd Ed.j iSj '. 
Dyntock, WurUen ^ Hooper, Pharmarng. Ind,, Vol I* 

Drv./y, U. PI. Ind, 443; Gazetteers :—N.-W. P., IV., Ixx • Orissa 
Apb. VI.. Mysore and Coorg,l.,S9! AgrL.Horti. Lc. Ind.'. 

( Trans., VII., $3 ; your., IX., 41 r. * 

Habitat.-A square-stemmed plant, found throughout the hotter parts 
of India, from the foot of the Western Himalaya in Kumaiui, to Ceylon, 
220 and Malacca. * 

Shoots. Medicine.—The leaves and young shoots when dried are powdered 

22 i and given in bowel complaints (Ainslie). Forskal states that the Arabs, 
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The Grape-Vin6. (G. Wa^t.) 


when suffering from affections of the spine, make beds of t!ie &r£MS 
(Graham), This is' the asthisanhara of Sanskrit writers (Dutt), Dymock 
says that the juiCE of the stem is dropped into the ear in olorrhoea, and 
into the nose in epistaxis, by the Marathas. It is also a remedy in scurvy 
and in irregular menstruation. In the latter disease, adds Dymock, 1 
"2 tolas of the juice, extracted by heating the plant, is mixed with 
2 tolas of ghi^ and i told each of gopichandan and sugar, and given 
daily.’^ The late Dr. Moodeen Sheriff, in his work on the Materia 
Meaica of South India (which he unfortunately did not live to finish) speaks 
of a preserve of the stem prepared by boiling it in lime-water, as a useful 
stomachic. 

Food.—The stems of this vine are very generally eaten by the Natives 
of India in their curries. When young they are said to be very good, but 
as they get old they become very acid. The leaves and stems were 
greedily sought after during the Khandesh famine. The red berries are 
said to be very acid. 

Special Opinions. —§ “Tonic : Young shoots used in small quantity, 
Q.ooV.e6.^* {Apothecary Thomas Ward^ Madanopalle, Cuddapah). “Used 
in dyspepsia in man, and in cattle disease^* (Native Surgeon T. Modoel^ 
liar, Chingleput), “ The youn^ shoots are lightly roasted and ground 
up into a chatney with other condiments and used as an appetiser and 
stomachic. The shoots are cutup into small pieces, put into a covered 
chatty or other earthen vessel, and placed over the fire until the contents 
are burnt to cinders. The ashes are then powdered and administered 
iniernally in cases of dyspepsia” (Surgeon-Major D, R, Thomson, 
M.D., C,LE, Madras), “Used by the Madrasees as chatney” {Sur¬ 
geon-Major P, N, Mukherji, Cuttack, Orissa), 

VitiS setosa, Wall.; FI, Br, lnd„ /., 6^4; Wight, Ic,, t, ijo. 

Syn.—-Cissus acida,'’!^^?//. ; C. setosa, Roxb, 

Vern. — Harmal, Hind.; Yek-gisam-kd-bachld, Dec.; Khdj-goli-cha-vel, 
Mar.; Pulipdrandai,puli-naravi,TAM,; Barabutsali, barre bach-chali, 
•warsipala, pulla bach-chali, 1 el. 

The vernacular names and uses attributed to V. carnosa by many writer.s 
(and for the present retained above, page 212) should for the most part very 
probably be transferred to this species. 

References. — DC.,Prod,, I.,63o; Roxb.,Fl. Jnd., Ed. C,B,C., 137! Dah. 
& Gibs., Bomb. FI., 41; Sir W. Elliot, FI. Andhr., 24, IS9; Ainslie, Mat. 
Med., II., 326; O'Shaughnessy, Beng. Dispens., 2S4; Dymock, Mat. Med. 
W. Ind., 2nd Ed., 183; Drury, Useful Plants of India, 443; Moodeen 
Sheriff, Mat. Med. S. Ind., 107; Pharmacog. hid., 365. 

Habitat.—Found in the Western Peninsula, from the Circars and 
Mysore southward. 

Dye.—Airslie remarks that the berries (C. acida) “might be turned 
to account in dyeing, staiiiing or colouring, from the appearance of the 
dark coloured lamp-black looking substance, which can be squeezed out 
of it.” 

Medicine.—Every part of the plant is exceedingly acrid. The leaves, 
ioaated and oiled, are applied to indolent tumours, to bring them to 
puratioii (Roxb,). The authors of tlie Pharmacographia Indica say that 
this plant “ is sometimes applied as a domestic remedv to promote suppu^ 
ation and assist in the extraction of Guinea-worms.” Moodeen Sherifr 
remarks that it is a useful local stimulant in the form of a poultice. Is 
applied to sloughing and fn&tid iilccrAtiuii, and also in boils and ^mall 
aoscesses for the purpose of hastening suppuration. Is a good substitute 
for yeast poultice. 
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The Grape-Vine. 


Vitistonientosa,^^)'«^; FL Br. Ind., /., 650; Wight, 111 ., I., t. 57. 

Syn. -V. LANATA & CINNAMOMEA, Wall.; V. TRIFIDA, Roth.; V. 

TERNATA & TRILOBA, Heyrte; Ampelopsis? TERNATA, DC. 

Vem. —Ghora lidi, Santal; Atukula haddu, Tel. 

References. —Z)C’., Prod., /., 634; Kurz, For, FI. Br. Burnt.y /., 227/ 
Sir W. Elliott FI. Andhr.y j 8; Gazetteer^ Bonib.y XV., 430; Rev. A* 
Campbell, Ch^tia Nagpur Econ. Prod., No. 9498; Trimen, Cat. Ceylon 

PI; 19 - . . , 

Habitat.—'A densely wooly climber,found in the Western Peninsula, 
from Canara southwards; also in Burma. 

Medicine.—With the Santals the root is deemed useful to allay 
swellings. 

V. vinifera, Linn.; FL Br. Ind., I., 6^2. 

The Vine, also Grapes, Eng.; Vigne, Raisins, Fr. ; Wein- 
STOCK, Trauben, Germ,; Grappi, It. ; Ubas, Sp. ; Uvas, Port. ; 
Uv(E, Lat. ; UzuM, Turk. ; Raisins, E7ig. ; Raisins secs, Fr. / 
Rosinen, Germ.; Uve passe,//./ Pasas, Sp.; YtsS>sk, Port. ; 
UvcE pass.®, Lat. ; Issum, Rus. 

The English word Grape, in its original sense, seems to have denoted a h^k 
(grapa, Sp., a hold-fast ; It., to seize; krapfe. Middle High Ger¬ 
man, a hook); in its next meaning it became a clus^r of grapes, and later on 
the sense altered and it became a single berry. The first conception was 
doubtless the outcome of the study of its clasping tendrils, and might have 
originated in every country and tongue where the plant ^ew, without m any 
way denoting a common origin either for the vine plant or for the word 
crane, in cognate languages. 



buri, tayiaur, talor dach, newala, dakki, dehla, mdmre, gandcli, Idmng, 
{raisins-«)zirishk, mitha, Pb. ; Kwar, Pushtu ; Atigdr (grapes), fthe 
vine plant), Afg.; Basho, Ladakh ; Uzdm (grapes), kurk wcmw (raisinsL 
zirishk (currants), Turki ; Drdkh, Sind ; Drdkh, abai, (raisins-) kishmtsh. 
Bomb.; Draksha, Mar.; Drakasha, dardkh, G \} Z .', Kodi-mun-dtrrip- 
pazham, kodrimuiidrie, Tam.; Draksha-pondu, gdstani drdksha, dracha, 
(raisins=) kisumisuchettu, Tel. ; Kan. ; Buaan^ur,{}: 7 L\sms^=) 

zabib, Malay.; Sabi’si, sa-pyih, sa-byit, Burm.; Muddrap, vjmlmxdi, 
uwus, SiNH.; Drdkshd, mridvikd (raisins«/fligA«-f^ra^5Aa),SANS.; Ainab, 
(raisins=-) zabib, mewiz, ARAB.; Pkrs. ; (raisins=) 

kan-pu-tati. Chin. {Conf. voith ver. names, p. 221.) 

References.— Prod., L, 633 ; Voigt, Port. Sub. Cal., 29: Brandis* 
For. FI., gS, 574 ! Kurg, Far. FI. Burm., 1., 277; Gamble, Man. Timb., 
03 ; Cat., Trees, Shrubs, etc., Darjceltng, 20; Dais. & hxbs., Bornb. Ft., 
Suppl, tS; Stersart, Pb. PL, 35 . 36; MUMson. CaLP6- and Sind PL, 
s/j Kuram Valley Rept.,Pt., L, 4 < ; Bept. PL Coll. A/gh. Del. Com.,^; 
Western Afghanistan and N.-E. Persia, 218; Graham, Cat. Bomb. PL, 
33; Mason, Burma and Its People, 460, 742; Sir W. Elliot, FL Andhr., 
47, 62, 91; Darwin, Animals and Plants under Domestication, I., 332' 
h, 375,382, 395 1 II., 228, 278, 308, 3 i 3 ; De Candolle, Ong. Cult. PI., 
igi; Hehn and Stallybrass, Culli. PL and Domestic Animals in their 
Migration from Asia to Europe, 69-84! Stocks, Rept. on Sind - Pharm. 
hid., 57/ British Pharm.. 461-464; & Hanb. Pharmacog., 

159 ; u, S. Dhptns., isth Ed., 1506, 1522 ; "'“y %’/S 7 , 

333; CPShaughnessy, Beng. Dispens., 2$!; Butler Medical Topog., 
Otidh and Sultanpur, 32 ; Moodeen Sheriff, Suppl. Pharm. hid., 237; 
U. C. DuH, Mat. Med. Hindus, i 38 , 2 ^; Sakharam Arjun, Cat. Bomb. 
Drugs, 2y; Murray, PI. & Drugs, ^ind., 7 ^! 

Par% Exhi., 7b; Bent. & Trim., Med. PI., 66; Dymock, Mat. Med. W. 
hid., 2nd Ed., 184-186; Dymock, Warden and Hooper, Pharmacog. Ind., 
l^ol. I., 357; Trans. Med. & Phys. Soc. Bomb. {Nnv Series) JV.,y857-SS), 
84; Bitdsmod, Bomb. Prod., 143, '44, ?0L‘, Roden P<men, Pb. Pr., 
271, 370312,334; 601; Atkinson, Him. Dist. (X., N,-W> Gas.), 307, 
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711; Useful PI. Bovib. {XXV., Bomb.Gae;), 150; Econ. Prod. N.^Wt 
Prov.. Pt. V. {Vegetables, Spices, and Fruits), 44, 55 * Royle, Prod. Res., 
36f/Kew J^ulletin, 1889, 23; Simmonds, Tropical Agriculture, 420; 
Official Correspondence, dated May and June, 1S90; Proceedings, 
Rev. and Agrt. Dept., April, 1890: Ayeen Akbary, Gladwin s Irans., 

1., 81, S3, 86; II., 30, 37, 39, 44, f. 69 ‘35, m, %S! Afi-f 
Akbari, Blochmann^s Trans., 65 i Linschoten, Voyage to 
East Indies {Ed. Burnell, Tiele and Yule), J., JQ, I03, 144; 

11., 266, 2^8; Davies, Tra^ and Resources, N.'W* Boundary, India, 
Ixxxvii, cxxvif clix; Man. Madras Adm., lit 52; Ntcitol.son, 
Man. Coimbatore, 241: Bomb. Manual of Revenue Accoxmts, 102; Bomb. 
Admin. Rept. {1871-72), 374 ; Settlement ReportPan]ab, Gujrat, 135; 
Hazara, 94; Kangra, 22, 44; Kohat, 30; Simla, app. xlti; LeiUral 
Provinces, Mandiah, 89; Nimar, 200; Gazetteers:—-Bom^y, XII., 
177; XVI., 102; XVII., 274-276; XVIII., ii., 62, 63; XXL, 387; 
Panjab, Hazara, 13 U I 33 ; Jkelam, 108; Peshawar, 18; Simla, ii; N.^ 
W. P., IV.flxx.; VI., 247; Mysore and Coorg, I., 53 > 59 ; HL, 48; 
Aeri'HoTti. Soc. Ind. i^Traus., /., 65, 96, 97 , ^o 5 ; II., 78 , 202 - 305 / 
aU., 298; Pro., 340; III., 4U 67,68, 102; Pro., 250; V., 69, Pro., 84; 
Vl. 54 , 55 ,61-70; Pro., Sh 55 ; VII., 53 ; Pro., 39 , 84, lot, ISO. iSh 1S3, 
184; VIII., Pro., 378, 398, 407; your., I., 294-296; II., Pro.,.266; 
IlY, 89-94; Pro., 40, 18S, 196; IV., Sel., I2i; V., Pro., 29, 42; VI., 
Sel.,U2; Pro., 41; VII., Sel., 7; VIII., Pro., 180, 181; IX., Pro., 147 ; 
209; XI., 247, 248; Pro., 54 , 571 ^^ 1 ., 382, 386; Nem Senes, VII., 
264-267; Tropical Agriculturist {i88i-8i)i i6, 26^ 146, 772,1024; {1882- 
S3), 447, 491, 499, 502, 527, 536, 570-572, 617, 6j8 / {1885-86), 69, 70, 444, 
^^1^188187^17% hi ^ 5 ^ 71629 , 676, 758; {1887^8), 129, 232, 622, 
736, 752, 702, 791; {1888-89), 43L 457 , 472; Indian Forest^, IX, Jfo ; 
Quarterly Journal of Agriadture {1861-62), X., 547 i Indian Agricul¬ 
turist, 2nd March 1889; 20tk July 1S89; 3oth November 1889; Encyclop, 
Brit., IX., 92 ; XII., 277 ; XX, 258, 520; XXIV., 237, 601, 611 Balfour, 
Cyclop. Ind., J425 ; HI-, 343 , iot8, 1028, 1077 ; Ure, Diet. Indus. Arts 
& Man,, III., 1067-1087 ; Smith, Ec. Diet., 429, 430. 

Habitat.—According to Lawson in the Flora of British India, this spe¬ 
cies is perhaps wild in the North-West Himalaya ; cultivated extensively 
in North-West India, and rarely in the Peninsula and Ceylon.” Lawson, 
however, adds that, according to Regel, the cultivated grape-vine is 
a hybrid between V. vulpina, 2 m«., and V. Labrusca, [Ann., two Ameri¬ 
can species, which he (Regel) identifies with the Indian V. parvifolia, 
and V, ianata, Roxb. Speaking of the American vines, Darwin, however, 
says that they “ belong to ^distinct species.” The spirit of Darwin’s 
observations is directed in support of the belief that, though extreme¬ 
ly variable under domestication, the vines of Europe are not likely to 
be of hybrid origin. The grape sows itself freely in Southern Europe; 
some of the forms reproduce their special properties when raised by seed; 
Knight’s attempts to cross-fertilize certain forms have not been successful 
in producing intermediary conditions nor new properties, although this has 
been accomplished by grafting. So, again, the extreme liability to varia¬ 
tion has been proved by the multitude of sports found in the seedlings 
where crossing had been prevented. The chief variations noticeable “uay 
be said to be mainly in conformity with acclimatisation. Simon classed 
grapes in two sections, accor3ing as th^ leaves are glabrous or tomentose. 
Other writers have founded their classification on the shape and colour of 

the berries. Odart had resort to a purely geogTaphical system. Some 
grapes require a dry soil, others luxuriate under prolonged humidity. Cer¬ 
tain forms have brittle, others tough stalks which resist wind. In liability to 
disease, remarkable differences have been noticed: the Chasselas group 
were seen to be all readily affected, while the American very largely e?- 
- aped. In his chapter on the. Lavus of Variation, Darwin says the line 
of practical culture has retreated a little southward since the middle ages; 
but this seems due to commerce, including that of wine, being now freer or 
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more eas3^ Nevertheless the fact of the vine not having spread north¬ 
wards show's that acclimatisation has made no progress during several 
centuries. There is, however, a marked difference in the constitution of 
the several varieties—some being hardy, whilst others, like the Muscat of 
Alexandria, require a very high temperature to come to perfection Ac- 
cording to Lajjat, vines taken from France to the West Indies succeed 
With extreme difficulty, whilst those imported from Madeira, or the Canary 
Islands, thrive admirably.’’ As w'ith most other plants so with the vine 
acclimatisation must be undertaken by easy stages, not sudden translations! 
1 o attempt to convey the vines of the northern sections of the European 
area of cultivation to the tropical plains of India would be to court abso¬ 
lute failure, at least in the preservation of special characteristics Any 
such object can only be attained by a slow process of gradual acclimati¬ 
sation from country to country in easy stages. That object might, how¬ 
ever, be more readily accomplished than were the reverse course desired- 
namely, to convey a tropical form to a temperate zone. According to most 
authors the vine, whether it be viewed as a multiplicity of forms from one 
common-species, ^ or the result of ancient hybridisation and grafting between 
two or more species, was originally a native of Western Asia. Acclimatisa¬ 
tion, therefore, into colder regions must of necessity be slower and more diffi- 
towards the conditions of its presumed original habitat. 

While the writer is not prepared to agree with the statement made 
above, that Vitis vinifera is “ perhaps wild in the North-West Himalaya 

{Conf. 'wtthp 264),hQ has seen it growing in the vicinity of gardens, in a 

neglected condition. But what has already been stated is, he ventures to 
think, a prognostication of future interesting discoveries, namely, that the 
^ iruits of V. rugosa and V. parvifolia constitute a large proportion of the small 
•dark-xoloured grapes often sold at Himdlayan stations {Conf. with p. 256). 

1 hc^ plants may, in fact, be frequently seen in quite as great a degree of cul¬ 
tivation as the true vine. Indeed, the writer would be prepared to venture 
even.further, and suggest that future study may likely discover hybrid states 
between V. i^gosa and V. parvifolia, extensively cultivated under the con¬ 
viction that they are the true grape-vine. It must not, however, be forgotten 
that many writers regard hybridisation as a much less powerful agent than 
grafting (if even it be an agent at all) in the production of cultivated states 
of t|e species of Vitis.^ The writer’s attention was first directed to the pos- 
sibihty of thewild species yielding grapes, in connection with the Flower and 
Fruit shows held by the Horticultural Society of Simla. Prizes w-ere offered 
for Native-grow'n fruits. Wild, semi-wild, and cultivated grapes w'ere ac- 
cordingl)^ presented for competition. Among these, unmistakable forms 
both of V. rugosa and of V. parvifolia were shown, as also certain that ao- 
peared transitionary states between these two species. The peculiarities of 

the seeds of these semi-cultivated grapes left little room for doubt but that 

they were perfectly distinct botanically from the large grapes shown from the 
green-houses of the European growers. As bearing on the possibility of 
I ndia, like America, possessing more t 4 ian one species of grape-yielding vine 
the reader will find the passage quoted below, regarding the wild grapes of 
Kashmir peculiarly instructive p. 271-3). The subject of the Himalavan 
grapes would, therefore, seem well worthy of careful study, as it may not onl v 
throw light on tiie nrdure of the disease alluded to (in the papers belowl 
threatening the once prosperous industry ot vine growing in Kandwar but 
it may even extend its beneficial influence to the vine industry of the w'orld 
It may, in fact, have been with some such benefit in view that French growers* 
a lew years ago, procured stock of the vine.s of Kashmir. There can be no 
doubt, however, Ihat the study of the Himdlayan and Central Asiatic 
g.npes IS more likely to be productive of good results than the investi- 

V. 23 s 














Products of India. 




The Grape-Vine. (^- Watt) 


gation of the degraded forms of the true vine, presently to be found oi# 
the plains of India. The Himalaya may, yideed, be regarded as the 
extreme south-eastern boundary of the presumed wild source of this, one 
of the most anciently cultivated of plants. Many writers have dwell 
on the injurious influence of the spread of the faith of Islam on vine-g’rowmg. 
In India, and more especially in Kashmir, the decline seems, however, to 
have dated from the close of the sixteenth century and after the death of 
the€mperor Akbar. That enlightened monarch is well known to have set 
the dictates of the Prophet on one side when these infringed or restricted the 
development of his vast empire. If we may judge from the record of his 
reign, furnished by his historian Abu I FazI, the Emperor fostered and 
encouraged grape cultivation in India, and by his direct aid grapes of high 
merit were successfully acclimatised in the Panjdb and throughoiit the 
greater part of Northern and Western India. And it is significant that 
to this day the better qualities of grapes in India bear the name of Phakri 
as if brought originally by Muhammadan mendicants. The successors to 
thethron<?of Delhi restored the reign of bigotry that Akbar’s personal 
character alone had stayed, and before it fell not only much that was beauti¬ 
ful but more still that was useful and beneficial. The order went'forth for 
the destruction ol the vineries of Kashmir, and grape culture in India shared 
in the neglect that followed. The seventeenth and eighteenth centuries, there¬ 
fore, witnessed a decline of interest in vine culture sufficient to account for 
the low position that industry now occupies, and the very inferior nature of 
the grapes of this country. That there are large tracts of Upper India 
eminently suited for grape cultivation scarcely needs justification, and the 
wine pre^uced in Kashmir at the present day shows that even the highest 
branches of the industry need not be despaired of. Sufficient may, Uiere- 
fore, be accepted as already denoted to justify the inclusion of India in the 
world’s area of vine cultivation. 

Medicine.—According to U. C. Dutt the dried fruits or raisins have j 
for many centuries been employed medicinally by the Hindus. They are * 
described as ‘‘demulcent, laxative, sweet, cooling, agreeable and useful in 
thirst, heat of body, cough, hoarseness, and consumption. Raisins also 
enter into the composition of numerous demulcent and expectorant modi- | 
cines.” Dutt describes the preparation of a medicinal wine known as | 
Drdkshd arishta, of which the chief ingredients are raisins, treacle, cinna- • 
mon, cardamoms, tejpatra, the flowers of Mesua ferrea, the fruit of Aglaia 
Roxburghii, black pepper, long pepper, etc., set aside until fermented, t his j 
liquor was deemed invigorating and nourishing, and was used in consump- ■ 
tion, cough, difficult breathine, and hoarseness. In European pharmacy I 
raisins are similarly employed in compound tincture of cardamoms, tincture 
of senna, on account of the saccharine matter they contain. Grapes are , 
described by Dioscorides under the name of (rrac^aA)}, raisins as crra^i^. | 
Pliny speaks of Uvee, grapes, and Aoini passi, raisins. ^Argol (or the tar- [ 
trate crust obtained from wine vessels) was the rph^oivou of the Greeks, | 
the Fa:x vini of Latin, and the Milh^el-tartir of the Arabs. Noureddeen , 
Mohammed Abdullah Shirazy, Physician to the Emperor Shahjehan, 
in his work Ulf le Unvjieh gives the uses of grapes, raisins, and wine | 
among the Muhammadans in his time. A species of black grape known as ^ 
Asa ha ul Ghe-m-ri, Pers. ; Kdli-dakh, Hind.; and Angur ^-y^-^ 
Arab., was regarded as hot and dry. He gives the grape the tollouing j 
generic names: Ddkh. Pers. and S.ans. ; InnO, Arab ; and Ajigty', Hind* 
The juice of the grapes, he tells us, is U-aiu-sr^ in .Arabic ; wine 
Arab.; Diikh kd-mif -Ji, Hind ; and APy '‘i* simply 
Wine by the Muhammadan physician? was a hot and dry cordial. Karan.. 
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without seeds, were known as Ze-hir in Arab. ; Kishmisht in Hind.; and 
Me-wiz in Pers. ; they were regarded as emollient and suppurative, 
Abdullah Shirazy adds that the vine plant was in Arabic Rerm, 

The Muhammadan writers regarded the fruit as one of the most diges¬ 
tible, purifying the blood, and increasing its quantity and quality. Dymock 
tells us that '‘The ashes of the wood are recommended as a preventative of 
stone in the bladder, cold swellings of the testes, and piles ; in the two last 
named diseases they are to be applied externally as well as given inter¬ 
nally. The JUICE of unripe grapes, Husrum^ Arab.; Ghureh, Pers., is 
used as an astringent. It is the 6 [ji<paKiQv of Dioscorides, and the 
A^resto of the modern Italians, who still use it in affections of the throat.’’ 
“ The sharbatf or syrup of grapes, says Moodeen Sheriff, is a very pleasant 
and cooling drink, and proves very useful in relieving thirst and other 
pyrexial symptoms in many forms of fever. I have also used it with 
advantage in ardor-urinae, dysuria, strangury, and some cases of bilious 
dyspepsia. It is one of the best and most agreeable vehicles for other medi¬ 
cines, particularly those used in dyspepsia, dysentery, diarrhoea and dropsical 
affections. From their combined actions of demulcent, expectorant and 
laxative, raisins are a frequent ingredient in Muhammadan prescriptions 
febrile complaints ” (MSS, of Mat. Med. South Ind.). 

“ Ihe cut branches of the vine yield in spring an abundant sap, which 
was formerly used as a remedy for skin diseases, and is still a popular 
remedy in Burope for ophthalmia” (Pharmacog. Ind.). 

Vinegar or Angur-ki’-sirkha is the expressed juice exposed in the air 
till it ferments. It is used as an acid drink in indigestion and cholic, and 
sometimes even in cholera. Mixed with salt it acts as an emetic (Baden 
Povjell). (Conf, with Vol. 1.^72—78.) 

Special Opinions. —§ ***Manakka^ and ^Kismis* are different species. 
The former are regarded as cooling and laxative” (Assistant Surgeon 
Shib Chundra Bhatlacharii^ Chanda, Central Provinces). “ Grapes are 
largely imported from Afghanistan. The fresh fruit is grateful and useful 
in allaying thirst in febrile condition ” (Brigade Surgeon, G. A. Watson, 
Allahabad). Zirishk-i'-shirin is the term in Leh for the English equivalent, 
(Zanti) currants that are produced in Iskardo, where they are called Basho. 
See Berberis vulgaris, Vol. I., 4.^6'* (Surgeon-Major E.T. Aitchison 

C-IE.h * 

Food.—It is perhaps scarcely necessary to mention in this place that 
the FRESH fruit is largely eaten in all countries where the vine grow's. 
So very highly is this fruit valued that in countries where the vine cannot 
be grown in the open air, special glass-houses are constructed for its culti¬ 
vation. And to so g^eat perfection has this (what might be called artificial) 
production been carried, that some of the most highly prized forms of the 
fruit have been product under glass. Indeed it is mainly to the growers 
ul this class that the world looks for the yearly increasing list of new .and 
valued forms. The manufactures of the grape are briefly wine, brandy, 
VINEGAR, RAISINS, AND CURRANTS. These products Will be found dealt 
with below in the special paragraphs devoted to them, at least in so far as 
India concerned. The present section is, therefore, intended to preserve 
the logical position only for the names of the chief edible products of the 
vine. 

WINE. 

ViN, Fr.; Wein, Gcr, ; Oinos, Gr.; Vino, It., Sp. / Vinum, 
Lai.; ViNHo, Port.; WiNO, Wino-gradnce, Rus. 

Vern, — SharAh, angi'ri. i:ir.hmi^hi, arak,\rUKh. •, Mady4, ntadh, Beng,; 

Skeo (wine), rah, arrak (brandy), Ka.nawaR; Shardh, N -V'/. P. ; 

Shardh, Pfl. ; Anguri, SiND.; Sarayam, Ta.m. ; Sarayi, iel. ; I 3 u- 
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angir, Malav. ; Isai>vit.ya, Burm. s Tsiu, Ch.kke ; Or^a-rasa, 
madira (maddhika, brandy), Sans. ; Inub, khamr, taain, Arab. , 
Shardb, mei, Pers. 

HISTORY OF THE VINE & OF WINE. 

The late Dr. U. C. Dutt, in his valuable work on the Materia Medtca 
of the Hindus, S2i\s\ Grapes have been known i^n India froni a v’ery 
i 4 mote period and are mentioned by Susruta and Charaka. Ihc best 
known names for the fruit in Sanskrit works are Draksha^^T\d Mrtdyikh. 
In Sanskrit works a spirit distilled from grape^.J/drf<f/»feo, is distinguished 
from that from sugar-cane {Sidhu), from rice ( 5 r/r 4 ), from barley (kohala), 
from wheat {MaXulikA), etc., VAruni (translated brandy) c^curs m the 
Institutes of Manu (Lecture XL, 147). and three kinds of are distin¬ 
guished in Lecture XL, 95 . Atkinson ! 

that “the vines and apricots of Kanivvar are much praised in the 
Puranas.” Kaniwar at the present day may be said to be one of the 
chief Indian localities where viticulture is a recognised industry, and one 
upon which the people are to a large extent dependent. The cultivation of 
the srrape in Afghanistan, Baluchistan and Kashmir can also be carri^ 
into the most ancient records of these countries, and, at the prpent day, the 
trade in the produce of the vineyards of these regions is of no mean im* 
Dortance. The possession of an extensive vocabulary of names, both in 
the classic and modern languages of India, for the plant, its fresh fruit 
its dried fruit, its wine and its spirit (brandy) when viewed in the light of 
the historic evidences that can be produced, and when taken in conjunction 
with the existence of several wild species which yield edible fruits, and, 
which, as already stated, are even partially cultivated along side of the true 
vine, are faas tl 4 t leave little room for dou^ that India a strong 

claim to an ancient cultivation of the vine. The rise and fall of the industry 
in certain parts of the country have been governed by similar influences to 
those which have operated in Persia, Egypt, and Europe. It is unnecessary, 
therefore, to furnish any further illustration of this than has already been 
given in connection with Kashmir. But it may be said that in addition 
to political agencies the appearance of disease, due very largely to over¬ 
cultivation, has also modified or even ruin^ the indu^ry in certain 
tracts of country, or has done so during certain periods. The miportance 
of a careful study of the forms of the vine, met with in India, and the 

possible light that may be thrown thereby on the ongin of the industry, 

has already been briefly touched upon. The late Dr. Stewart, than whom 
few more careful observers could be mention^, tells us 
to isolate ihe cultivated forms. Of Vitis indica, V. laMta 
he furnishes conjointly the Pan jab vernacular names given to them and thui 
savs: “ I have not distinguished between these thr^ ^ r ^ 

with velvety, white or red^acked leaves (V. lanata) ^vhich is on^ found 
Avild, appears to run into the glabrous leaved one. 

the vernacular name for the first species (V. indtea), nfc., X 

be pointed out that that is the name given ^"5 Stewart 

vated grape. Speakmg more especially of the cultivated forms, Btewart 
adds tf at “ the fruit is of either colour and the crop is very preca-'ious, es¬ 
pecially at KanAwar.on theSutlej. Grapes of varytng quah-v are rmsed at 
most places in the Panjab plains, those of Peshawar tetng cur 

rants are made from a small grape in Kandwar, as *^ 1 ^® j 

and Yarkand. In Kaniiwar a spirit prepared from the jai. i^ 
to grape brandy by Hoffmeister. I'’'ssp'nl is. according to London 
called wife or and he mentions that a wine \'^.his and li e 

there. The circumstance that the Hindu name is ‘ J in 

barley spirit of Lahoul would seem to imply, that th-.'an of dts . ,i 
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had been introduced into these countries from below. In Afghanistan 
Bellew states that a grape wine is prepared, which is consumed by well- 
to-do Mussalmans, and a raisin wine for Hindus.” Dr. Henderson re¬ 
marks that the vine thrives in many parts of the Panjab quite as well as in 
Europe, and that, in his opinion, it is indigenous to Hazara, and, possibly 
also, to the Salt Range. Without more direct evidence in support of that 
opinion, it would perhaps be safer, however, to suppose that Henderson’s 
wild Hazara vines were in reality one or other of the allied species to which 
reference has already been made. Henderson, in his Lahore to Yarkhand, 
says that‘"grapes of excellent quality are grown extensively in Yarkandi 
but not for making wine. In Ladak I got large bunches of black seedless 
grapes, the size of the Zante currant, but usually with one or two large 
grapes with seeds on each bunch. They were said to come from Skardo 
and to be exported in the dried state to Simla and the Paniab in lartje 
quantities.” 


As giving still further an idea of the importance of the vine cultivation 
in the countries bordering on the North-Western frontier of India, the 
following passage may be taken from Aitchison’s Notes on the Products 
of Wester 7 t Afghanistan and North-Eastern Persia: “The vine, tak: 
the fruit grapes, a^igur : raisins, kishmish ; currants or corinths, zirishk- 
shinn; wme, shardb; spirits made from raisnis, arak; vinegar, sirka; 

S^.‘^pe;juice, 5/uVfl/ sugar made from grape-juice, hand i-shira- 
cultivated wherever there is a garden. At Herat and 
Meshad large gardens contain ground laid out in vines alone 5 usually 
these are all trained as climbers, but at Bezel I saw some gardens in 
which were cultivated standard vines. The fruit is very variable in quali¬ 
ty. The grapes of Herat are considered to be the finest. In Herat and 
Its vicinity the largest amount of raisins is preserved, and much of both 
wine and spirits prepared. Throughout the country generally a syrup or 
very thin tr^cle is made from the juice of the grape ; this is much eaten 
j j ^ ^ great improvement when 

added to their usual coarse bread. Grapes and raisins, more particularly 
the latter, form a great export trade to India.” In another part of his 
most useful little book, Dr. Aitchison says that of raisins (kishmish) two 
well marked kinds are prepared - the red, surkh, and the green, sabB. I n 
his still earlier work (Hand-Book of the Trade Products of Leh) he tells 
us thatin Yarkand grapes are called dedm, a word which recalls the 
Russian tssum. He further remarks that there are four chief varieties, 
VIS., kdk duum or green grapes : yeshil tMm, also a green grape : kassil 
a.red grape: and harah usum, an almost black kind. Raisins are 
called in Turki kurk uzum^ and the currants of Iskardo are zirishk. 

In order to exemplify the extensive and diversified knowledtre that 
exists in India and its chief frontier countries regarding the vine, a whole 
volume of Quotations might be furnished. But the inluence of that con¬ 
tention on the history of the Indian vines may, perhaps, have been suffi¬ 
ciently shown by the passages already given. While, therefore, vine culti¬ 
vation exists at the present day in India—and there is abundant evidence 
tliat the plant and its products have been known for perhaps 3,000 years — 
there is nothing to show that during any period of this couniry’s history 
did v-ti( lilt ore tho proportions it assumed in the Greek and Roman 

agon of Europe. Still less can the idea be entertained that vine culture 
om.anated frora the rountry of the early Sanskrit-speaking race, although 
the re is a probability lu t grapes of a kind were grown m Southern 
Asia, from an indigenou" stock, prior to the introduction of the superior 
qualities from the Semitiv: homo of the vine of present European agricuU 
ti!! !. Prior to the Muhammadan nquests of India \vc possess, however. 
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no very precise information as to the cultivation of the grape. The medi¬ 
cinal uses of the vine recorded in Hindu literature are mostly concerned 
with raisins, and spirit {Mdddhtka), and it is, therefore, probable that 
both the fresh fruit and the various forms of raisips were (as at the present 
day) imported across the northern frontier. The Soma of the Vedas was 
doubtless an alcoholic liquor, but it seems highly probable that it took its 
name from the bitter principle (or hops so to speak) much as the name 
“beer*' was taken from the grain .employed. There is little indeed that 
would go to show that the Soma was the juice either of the grape or of 
any other plant. The bulk of the evidence that has as yet been addu¬ 
ced points to a knowledge of fermentation, and possibly also of distillation 
which it was politic to withhold from the general publi^. The secrecy 
observed, procuredlthe sacred significance which it was impossible to retain 
when the knowledge was no longer confined to the priesthood. At one 
lime the writer thought that certain passages descriptive of the plant, 
which likened it to the joints of the human finger, might have reference to 
the long narrow green grapes of Afghanistan and Central Asia, but more 
direct evidence has convinced him that the Soma plant was in reality a 
flavouring or auxiliary ingredient but did not of itself afford the beverage. 
He has therefore, though somewhat reluctantly, rejected the very pleasing 
conception held by many writers that the Soma of the early Vedas was one 
of the most artcient allusions to wine. {Conf with Vol. III., pp. 246-2^1.) 

The more dir^t historic facts regarding Indian vines must, however, be 
traced from the sixteenth century only, when Akbar fostered the industry, 
and when his successors shortly after did all in their power to destroy the 
good he had achieved. During the past century or so, little real progress 
has been made, though the Journals of the Agri-Horticultural Society of 
India and other publications nave recorded numerous experiments both in 
Kashmir and on the plains of India which have been undertaken with the 
object of trying to restore to India her lost position. 

Before proceeding to furnish a few of the more important papers which 
have appeared on viticulture in India, the present chapter may fittingly be 
concluded by a few passages from Victor Hehn’s great work on the 

quotations which follow 

Will be found to not only tell the story of the various vicissitudes of the 
industry, but will be seen to mark the birth-places of the chief varieties of 
the vine, and of the systems of cultivation ;— 

* That wine reached the Greeks through the Somites, we learn from the identiJv 
of name (Hebr. ymin, Ethiop. and Arab, wain, Gr. vainos, Lat. vinum). The course 
taken by civilization makes it extrf^mely improbable that the Semites should have 
borrowed the word from the Aryans ; that is. from the Grajco-ltalians. ior the Iranians 
nave it not. Attempts to show from Sanskrit that wine was an original possession of 
the unseparated Aryan races have fallen through, and in the eyes of the unprejudiced 
only prove tl^ contrary. 1 he true home of the vine, which is the luxuriant coun'vy 
south of the Caspian Sea, was also, as far as can be historical! v determined, 
the cradle of the Semitic race, or of one of its chief branches. There, in the woods 
the vine, thick as a man’s arm, still clir b. into the loftiest trees, hanging in wrcnMi. 
frr m^rnmit to sumrmt.and temptingly displaying its heavy bunches of grapes. There, ' 
or in Colchis on the Phasis, in the countries lying between the Caucasus, Ararat, nnd ' 
laurus, the primitive methods cf cultivation, we read of in the works of ihe G: ,ck-. I 
and Kr; luins, ai* still practised; tor in-'ance, the dividing of vineyards by cross-r- * 

runmng^i^m north to and to west dccifa;uf)i die n-! 

lu j or chalking 0 : Uie amphn.aK thv. burying -i in tl.. grrand, rtc. i he. :r.)ws ! 
nio orange yellow wine penetiLtiii; odoui , and tlic prcciiui.'. (.aclirv: ir* r*. ' i.f> j 

yields a juice so intensely dadc-red th it ladico w. itc ihd; v jili it. from tis- c ' 

regions the vine accompanied d. • tcamin;; »of Sheni to tha fc - Ruphr.d-> in the i 
^i:p-<^aGand to the deserts ano ci d wh-rn na.iftc.wa, i 

find them settled, and d veloping the r jcuh t dire Jon J succeeded the 
r nd Irng nrec€4e.d the Ary in To :he Semites, \v!:o ever invented ^ 
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the distillation of alcohol, who accomplished the gi^ntic abstractions of monotheism, 
measurement, money, and alphabetic writing (a kind of mental distillation, on the 
threshold of which the Egyptians had halted), belongs also the dubious fame of 
having arrested the juice of the grape at the stage of fermentation, and so produced 
an exhilarating or stupefying beverage. From Syria the cultivation of the vine spread 
to the Lydians, Phrygians, Mysians, and other Iranian or half Iranian nations which 
had, in the meantime, moved up from the east. Thus it entered the Greek peninsula 
from the north, while at the same time Phoenician commerce, Carian colonies, and also 
old Greek communities that had crossed from Europe to Asia, brought the wonderful 
invention, and in time the plant itself, direct by sea. At the time of the Homeric Epos 
and Hesiod’s poems, its introduction had long been accomplished and forgotten, the 
existence of the vine and of wine was taken for granted, and attributed, like all the 
blessing of life, to the instructions or the creating hand of a deity. 

‘^Tie earliest voyages of the Greeks to the west must have introduced the intoxi¬ 
cating beverage to the Italian coast, for that wine came to Italy from Greece is proved 
by the word vinum, its neuter form being accounted for by imitation of the accusative 
•Doinon. The Greek sailors found a simple shepherd folk, on whom the foreign wine 
had the same stupefying effect as on the Centaurs mentioned by Pindar : ‘ W^en the 
Pheres became acquainted with the man-subduing power of sweet wine, they hastily 
pushed the white milk from the tables, drank out of silver horns, and wandered help¬ 
lessly about.* That in Latium milk was older than wine is proved by ordinances 
attributed fo Romulus, according to which white milk, and not wine, was to be poured 
out to the go'ds; and Numa decreed that wine should not be sprinkled on the bier, 
which shews that wine was not yet in use at the oldest funeral ceremonies. For there 
\vas a time when the Komans only practised agriculture, and the cultivation of the 
vine had not yet been introduced. It is remarkable that in that country, as in Greece, 
legends of battles between the nations are connected with the introduction of the vine. 
A much noted legend relates that Mezentius, King of Ca:re, demanded of the Latins 
the first-fruits of their vineyards, or the first wine from the press, but that they vow'ed 
these things to Jupiter, and so won the victory over the wicked tyrant. The rule of 
the Etruscans in Campania and Latium was probably broken by an alliance of the 
Greeks and Latins; and the faint remembrance of this victory got mixed up with that 
of the introduction of Greek viticulture and that of the institution of first fruits to 
Jupiter Liber and Venus Libera. The 19th of August, the day of the foundation of 
two temples to Murcia and Libitina, goddesses of the harvest, now also became the 
day of the vinalia rusfica, which was preceded on the 23rd of April by the 
prioruf both feasts connecting the younger cultivation of the vine with theoldcr cultiva¬ 
tion of the field. It was natural that Jupiter should be the patron of the new gift 
and that his priest, the Flemen Dialis. should consecrate the harvest; for all fecundity 
and fruits of the earth were attributed to that god. The surname Liber, which mahes 
hitn the god of wine, is a translation from Greek; the Greek genealogy, which makes 
Bacchus a son of Jupiter, had not taken root in Italy. The vine soon grew so luxu¬ 
riantly on the mountains of South Italy, that already in the fifth century b. c. 
Sophocles calls Italy the favourite land of Bacchus, and Herodotus calls the 
southern point of Italy the land of vine-poles. 

CEnotrw.—CEnotnD. was the Ir nd where the vine was trained on poles, in contrast 
with Etruria and Campania, for instance, where it twined round trees; or Massilia 
and Spain, where it was cut short an 1 left without support; with Brundusium, where 
it spread roof-lihe over trellis work or cords; or Asia Minor, where it crept upon the 
ground. Tlic io diffen nt methods of training resulted partly from the nature of the 
soil, which was either rocky and hot or cLimp and rich in humus, partly from the want 
of sufficient wood or cane, and partly from the habits of those by whom the cultivation 
had been intioducecl, and the kind of grape they brought with them. The abundance 
of timbei in the country afte rwards called Lucania and Bruttium—also called Italia 
fiom the crttlc bleeding connected with those woods—may have led to the general 
use of proper vine p >lc5, and the name CEnotrir may have been given by those Greeks 
who w jie accustomed to train the vine freely on the grewnd or on trees. In the 
riislrictc. at the mouth of the Po the vinestock must have been introduced very early by 
ihreok maritime commerce, .although the low and damp ground seemed little favourable 
to itb cultivation. Even Strabo was surprised at the co-existence of marshes and 
nourishing vines. The vine grew well near Ravenna, bearing the heat and rains ; 
niunishiug itself on Ihe mists, and yielding abundance c-f wine, and the same h r.;> 
mathc-fl o! oU;(^r nonhern fjrap?':*. Wine in Ravenna was cheaper than water, so that 
the poet Martial he would rath* r pos?:e s a innk of water than a vineyard, and 
complains (hat a cheat of a publican .'old him Pure wine, instead ol wine and 
waicr. Virenurn, whfr e the gcor^raphicat naaic-; ana PlTysr tilings indicate that it was 
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anciently connected with'the mouth of the Po, is very early described rich in wine. 
VVe read in Polybius that Hannibal cured the horses of his army with the old wine 
of that country, of which there was an abundance; and long afterwards the wincg oi 
Piccnum were still exported to Gaul and the East. There grew the celebrated Prae* 
tatian grapes, resembling the Istrian, and were identified by Pliny with the Pucinian 
grapes that grew on the river Timavus near Aqiiileia. The Picene vine had therelore 
been propagated from the old Greek times along the west coast of the Adriatic to the 
very head of that gulf. Polybius, who speaks as an eye-witness, praises the wine ot 
the extensive and fertile plains that stretched from the Po to the foot of the Alps. 


Most likely the vine grew there already when the Celts invaded Italy, tempted by its 
southern wines and fruits. Martial speaks of the vine-covered slopes of the volcanic 
Euganean hills near Padua. The Khoetian wines, that is, the wines of what is now 
Tyrol and Valtelin, were anciently celebrated. Ihey really owe their immortality to 
Virgil, who considered them only second to Falernian wine; but perhaps he eulogiz¬ 
ed the RhcEtian wine because Augustus particularly liked it. Strabo joined in the 
song of praise, most likely echoing Virgil. The district of Verona, too, was celebrated 
long after for its wines.*^ 

“ Cato Was of opinion that of all kinds of culture that of the grape was the most 
profitable; and during the last years of the Roman Republic, Italy had become such 
a wine country that the relation between wine and corn was reversed; wine was 
exported and corn imported. But the cultivation of the vine had also long since 
begun to cross the borders of Italy and make itself at home in the North and West.' 
Hehn then shows the progress into France with Csesar^s conquest over the greater 
part of Europe. '‘At that time, he says, Gaul stood in relation to Italy, as Italy 
had stood in primitive times to Greece, and Greece b^ore that to Syria, 
Phrygia, and Lydia. Gallic wines pleased the Italian palate. ^ Burgandy was drunk, 
thou 4 not under that name.” " Gallic varieties of grape, which had been produced 
by transplantation to new soils, were transmitted to Italy and propagated there. 
Tnc virtues ascribed to these Gallic vines entirely consist in greater resistance to an 
unfavourable climate, productiveness even on poor soil, and endurance of cold, ram, 
and wind ; they all bear abundance of fruit, and yield a large quantity of must; they 
easily degenerate when removed to another soil, and have therefore no stable 
character; the grape called JielvenyiciccL does not thrive in Italy, but remains small 
and easily decays; the aroma of the Allobrogian wine is rapidly lost and so on.” It 
was in the natural course of things tlrat during the Empire the culture of the vine 
should not only become permanent in Gaul, but be extended to the valleys of the 

Garonne, the Marne, and the Moselle, though it did not as yet cross the Rhine. But 
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choke the cultivation of grain to such a degree that the Emperor Domitian in an 
excess of anxiety, ordered that half and more than half of all the vineyaids outeide 
Italy should be destroyed—which order, naturally, could not be carried out. Prohibi¬ 
tion of the Oriental custom of castration being issued about the same time, Apollo¬ 
nius said that the Emperor spared men but yunuchized the earth.” 

** If we compare the present condition of viticulture with what it was in ancient 
times,' c find that it has in some degree followcJ the general course of history ; that is, 

it has declined in the countries of its origin, and aands at the h'l^hest point of dt- 

volopment in those countries where it was introduced the latest. When Western Asia, 
the cradle of the vine, was overwhelmed by nations of the faith of Islam, it was 
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tion—produce with mw exceotions, very bad wine—the fame of her Chian, Lesbian, 
and Tha-.ian ha. long ^nce evaporated.” « Perhaps ar^^^ mly a 

grape produced by degeneration. arc : a*d io have con.., from the .>le o • , 

? to have b. -n unknown in the M‘rea oefore *600. It ^ remarkable tn t they 
wander, a., it were, from place tc place. They have disappre ed from iS ax os, extst no 
Ion:- ‘ Cornith whence they fcccivc l their name, and are now only found n? ba sa , 
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variety and quality ol the winea. Thus Horace made known the qualities of the 
winra of Latium and Campania under the names of Falernian, Mussic and Ccecuban 
but Hliny, two generations later, says that they were no longer valued. “ Manufac- 
turers of wine in Greece and Italy are now reproached with M'lrUv/ fu- 

‘‘ It is universally admitted that in modern ti nes thrnaVm 
is due to Central and Southern France. Whiisfltalv a most entProlv 
thirty million hectolitres of her yearly produce and \as therefore fifUp V*® 

export, France on the contrary,^!!! t^.e^inHouse began i s Sccld^uble 

the quantity at a money value of about 2,000 to 3.000 million francs! becamrtl,rchtf 

e3mon^tarwT/A>“'’A’ r"® world with the first winSaswenas 

fPTril ToT; ’sa,remarkable fact that vines now produce the best wine! 

in places close to the northern limit of their extension, where the plant was only cra- 
andlast of all acclimatised; wines now famed over the world 
under the names of Biir^andy, Johannisberg, etc. Here, of course, culture ahd 
ifheh”;? utmost; and who knows what they might not accoin- 

homes of the vine ? In this connection, a fact that 
meets our e>es m the hrst two or three centuries of the Middle Ages deserves serious 

western world thought of the wines of Palestine 
as the strongesi a.ndyinesi, just as we now quote the ports and sherries of the Pyrenean 
peninsula; and the wine of the Phoenician-Philistine coast was gread^ 
he Byzantine court It was the Arab invasion that put an end to ifs pro^uedon and 
the commerce founded upon it.” After pointing to the results of the modern phases 
of the expansion of vine culture Hehn adds ‘ Wine, we might say. loves not the 
west, and clings to the neighbourhood of its old home.” “At two points only 
and quite at the end of the Middle Ages has the hand of man re^y eXded he 
region of he vine namely, in Madeira and the Canaries-which ma/in a s^nt be 
^id to belong still to Europe and the Mediterranean. Prince Henry, the vovager 
introduced shoots of the vine from the Peloponnesas and Crete into Madeira-fnd 
Alonza de Lungo transplanted vines froJn Madeira to Wiffe abouf yet 

celebrated all over the world 
but lately the grape-fungus has destroyed this culture, and it is being revfved with difili 
culty. But the cultivation of the vine in those island is also interesting be^usTthere t 
comes nearest to the climate of the tropics; the vineyards even of SrS.VP^rcU i 

Utitude';-*'’'’ F!!ro'^aTf;»4"^ 

The distribution of the vine throughout Europe is thus more or less 
a matter of histone record, although, as DeCandolle points out the dk 
covery of vine seeds in the lake-dw^ellings of Castione, Wangen and 
land carr>' a knowledge in the fruit into prehistoric times a fart ronf ^ i 
by the existence of vine leaves in the tufa of Montpellier and of Mewa^r"^ 
gue,—deposits certainly older than the histories of man, though later rh7n 
the tertiary epoch of geologists. “ The dissemination by birds must have 
therefore begun very early, as soon as the fruit existed, before civilization 
before the migration of the most ancient Asiatic peoples, pt rhaps before 
the existence of man in Europe or even in Asia. Nevertheless, the fre 
quency of cultivation, and multitude of forms of the cultivated grape” 
may have extended naturalization and introduced among wild vines* 
varieties which originated in cultivation.” “ An absolute primitive habi¬ 
tation is more or less mythical, but habitations successively extended or 
restricted are in accordance with the nature of things. They constitute 


. , _ ‘'ittribuLed the 

existence ot the vine on the temperate slopes of the Himalaya if indeed we 
are not fiTced, through future discoveries, to believe in Vitis vinifera 
having been a nati\'e of these mountainous tracts as ‘veil a- of Western 
Asia, long anterior to its being cultivated. Indeed, tliere remains but one 
other possibility (already suggested), terr., of India having pos'^es'cd, in 
ancient times, grapes developed from indigenous species, prior, to itj- 


having obtained the true vine. 
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readily be supposed to have ceased to be cultivated on the introduction of the 
better qualities from the trans-Himdlayan regions. That the earliest classic 
literature of India necessitates our acceptance of the vine or of a vine as 
having been known to the Sanskrit authors, is a matter upon which there can 
be little room for doubt. But we have to pass over a gap of many centuries 
before we obtain unmistakable evidence of its cultivation. There is, how¬ 
ever, no ancient record of its introduction, and the classic and many of the 
vernacular names for it and for the preparations from it, seem purely 
spontaneous and bear little or no relation to the Semitic and European 
synonyms. Victor Hehn (in the passage quoted above) has very ably ex¬ 
emplified the effect of the conquests of Islam on the vine culture of the 
Mediterranean area, and it need scarcely be said that that power also domi¬ 
nated the arts and industries of the ancient peoples of this country for fully 
a thousand years. Is it matter for surprise therefore that the possibilities 
of India in the production of grapes and wine are still unsolved. So far as 
the experiments have gone, it may indeed be said they are hopeful in the 
highest degree. But that viticulture should have survived in Kanawar 
(in the North-West Himalaya) in spite of the great disadvantages under 
which it has laboured, would seem to show that India need^ not confine 
her expectations of a future production of wine to the vale of Kashmir, nor 
regard increased facilities of trade with Afghanistan as essential to an 
expansion of her supplies of grapes, raisins and currants. The somewhat 
curious fact that the vineyards of Kandwar (even to the present day) find 
an outlet for their raisins and currants in Tibet, illustrates no doubt the 
conservative nature of trade, but it confirms also the idea of the Muham¬ 
madan persecution of viticulture that for many centuries prevailed in the 
K. St. The simple cultivators of the higher fertile valleys of the Himdiaya 
had either to abandon vine growing or had to seek seclusion rather than 
to court publicity for their industry. Is it to be wondered at, therefore, 
that few persons have thought of India as possessing vineyards or have 
heard even of the fact that for centuries she has produced within her own 
territory wine of so excellent a quality that it needs but the skill and ex¬ 
perience of the West to place it among the commercial products of this 
vast empire. 
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It is neither within the scope of this article to discuss the methods of 
vine culture practised in Europe, nor to deal with the forms of the plant 
so cultivated. Persons interested in these subjects w'ill have no difficulty in [ 
procuring an extensive series of technical works. What more especially 1 
concerns the writer is to furnish such iotorination as can be procured 
on the present vine industry of India, incomplete and fragmentary though j 
the literature of that subject most undoubtedly is. The imperfections of | 
the systems pursued and the unsatisfactory position of the industry, when 1 
fully made kno\vi«, may, in tlie writer’s opinion, very likely act as ^rr.jiier in¬ 
centives to reform and progression than w'’ould an essay on Viticultiu in | 
general. This object cannot perhaps be better accomplished iiian by fur- . 
nishing, province by province, a few passages from local works rind otlu l.il | 
correspondence, illustrati ve of the degree of knowledge that prevails, and of 
the extent o[ ti c -xperiments that have been made towards improvement. It , 
will be st ;^n that well on to half a century ago, the subject of vii.r. grow- , 
ing on the plains of India, to some extent occupied public attcn'coit. but • 
that since then it hn? been allowe d to drop into almost cv mol^te rn. 

rity. and, but for Llic reviv i! of interest (within Uie past few y ' 
has Ik on taken in wine prothicii. *! in Kashmir and trcv^e oi 1 

jvrn rlwar. It might nlmcsi be s i!o the u? know lit'le ri;.'t i 
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than that some localities have the reputation of growing fairly good 
grapes, while in others that the humidity is said to prove too great for 
the successful rearing of the plant. The systematic study of the in¬ 
dustry and the comparison of the results obtained, district by district by a 
qualified person, would doubtless remove much of the ignorance that 
prevails. At present, while we know that grapes of one quality are found 
here and of another quality there, we do not knowfor certain whether these 
differences proceed from climatic peculiarities, from the nature of the vines 
grown, or from the systems of cultivation pursued. We read of disease hav¬ 
ing once upon a time partially or totally ruined the industry in one locality 
and of devastation threatening another now; but in both cases we arealike 
unable to tell for certain whether it was or is due to fungoid or to insect 
depredations. We are accordingly hopelessly unable to recommend cura¬ 
tive or protective measures. Indeed, all that can be written amounts to 
this, that in few branches of Indian agriculture is the need for investiga¬ 
tion more imperatively demanded. It is not enough to know that vines 
are grown in India or can be grown. False hopes may have been even 
raised by what has been said in this article. We require to have it 
proved whether or not there is in the viticulture of India tne inherent pro¬ 
perty necessary for commercial success. 
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Panjab. 

According to Mr. Baden Powell, There are several varieties of 
grapes recognized in the Panjdb. The first is ' Kdndahart,' being a purple 
grape. 2nd, the ^Kishmishii small seedless grape (producing what are called 
in England ‘Sultina Raisins’), these are of the varieties caWed^Sahibl 
surkh\2^x\d *Sahibi ablaW \ the Khatan grapes produce the large common 
raisins, called ^Mnnakka\ 3rd *Gholab dan’ a white grape. 4th ^Husaint" 
these are the grapes that come to Lahore from Kabul, in round boxes 
packed in cotton wool. 5th, ‘Sahibt,* a superior grape (white). 6th, ^Fakhri,' 
sometimes called *askari' a black grape. 7th ^Munakka* d,r\d *abjosh 
munakkaj are grapes dried in the sun; to make the grapes are 

plunged into boiling water, and then dried in the shade. 8Lh, 'Risk bdbd,* 
9th, ^Didah^i-^aaj a white grape, with some spots on the skin, which are 
said to resemble a cow’s eye, hence its name; pious Hindus refuse to eat 
this grape on this account, loth, *KarghanV (white) called from the name 
of a place, nth, ^Angdr Jdldldbddij called also *Khdita angdr j grown at 
Charbagh, a few miles from Jdlaldbad And 12th, ^Chdrangurj grown 
also at J^Ul^bad. ” Mr. Baden Powell adds that the common grapes are 
known as rocha-i-surkh and rocha-i-safed, also toran. The white grapes 
sold in the cold season are the hosauii or shaikh khalli, and yet another 
the akta grape, which produces bloom raisins, called dagh, or more properly 
kishimtsh-i-aaghi or abjosh, which are prepared by dipping the ripe bunches 
of fruit into a boiling solution of quicklime and potash (hencecalled abjosh 
or infused in water) before drying in the shade. 

Dr. Henderson, whose opinion has been in part already quoted, 
says ‘-'th-at in many parts of the Panjdb, the vine thrives quite as well as 
in Europe. ” He adds, however, that its only fault is its tendency to grow 
to wood and leaves. '‘This tendency might probably be counteracted by 
proper cultivation and by choosing a poor rocky soil, and selecting suit- 
abi»: varieties of vine. There seems to be no good reason why> if the best 
v!nC3 are obtained, good \yine should not be produced in many parts of 
the Panjdb, particularly in the hills on stony ground, where little else 
will grow. I am not aware that any attempt thai has been m?ide, on a 
lar^re scale, to grow grapes in the Panjab for the purpose of making 
wines In the plains, the ^ape ripens at a season when the hcpi is prob. 
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ably too great to allow the juice to ferment without 

acid, but in the hills this does not hold good, the difficulty there will be to 
get either a climate where there is little or ng ram, or to get the fruit to 
ripen before the rains set in. In an old number of the Agn -Horticul- 
tural Society’s Journal, to which I cannot at present refer, I recollect haying 
seen a notice of a vine found in the south of India which ripens its fruit 
much earlier than the common vine of the country. The selection of 
forms, found to ripen their fruit more quickly or it may be later than others, 
has largely governed the production of some of the better known ^apes 
of Eurppe, and doubtless some such process would rpult in much advan- 
taee to India. It is probable, however, that the translation of a plant from 
South India to the Panjdb would be attended with very nearly as 
serious departures from its recognised properties, as wouid occur in a vine 
taken from Italy or even France to the Panjab, or of one sent the 
Paniab to Italy. Selection, to have permanent results, must be more 
restricted, at least in the first instance, than would be understood by Dr. 
Henderson’s allusion to Madras grapes. There can be no doubt, how- 
ever, that the Panjdb possesses excellent stock to allow of a ^art being 
made in improvement of quality by natural and scientific methods. 

It is perhaps unnecessary to give the few scattered parages that occur 
in the Settlement Reports and Gazetteers on the subject of the Patydb 
erapes. Those of Peshawar are said to be of excellent quality. ^ 1 he 
wild grapes of this district are spoken of as kvjar \n Pushtu. In Hazara 
four or five kinds are grown ; the inferior are called kaltdakh and Jogan, 
and the superior bedana (seedless), and mutmaka. They are specially 
mentioned also in connection with Kohat, Guzerat, and Simla. But it may 
be said the main interest in the grapes of Upper Indiacentres in the Native 

State of Kashmir. . , ., ^ i* • ^ f 

Kashmir. —Without calling in the aid of tradition or even that of 
ancient historic records, we possess information of two if not of three distinct 
efforts that have been made to place this Native State in the position 
of a wine-producing country. In the sixteenth century when the Emperor 
Akbar held his Court not infrequently in Kashmir, wine production w-ould 
seem to have been a very general industry. Akbar took a personal in¬ 
terest ni agricultural and horticultural improvements. Having learned 
from the foreign visitors to his Court of superior grains, fruits or flowers, 
he was in the habit of making efforts to procure these. As tlie result, many 
of the exotic plants now all but universally grown were originally brougiit to 
India by him. His historian speaks otthe viticulture of Kashmir etna K.ibul 
in such terms as to lead us to suppose that he (ook as inteiest m 

it as his successors are known to have persecuted the industry. His 
Maiestv, we read, looks upon fruits as one of the greatest gifts of .uc 
Creator, and he pays much attention to them. Melons ano. grapes have 
become very plentiful and excellent.” “ Various kinds ^jf grapes are t^ 
be had from Khurddd (May) to Amurddd (July), whils the maiut^^s . • 

stocked with Kashmir grapes during Shahriwar. Eight seers of grape -sell 
in !Kashmir to one dam, and the cost of transport is R2 a maund. Ihe 
Kahsmlriaris bring them on their backs in conical baskets which look yeiy 
curious. From Mihr (September) till Urdtbthisht graces ctmic rom 
Kdbul.” “ Vv henever His Majesty drinks wine. etc. 
in abi-.ndance in Kashmir are but of few kinds and ttiose indifferen . 
general, they let the vines twist round f-h»;frunks M the mnlber y ^ 

^'The inhnb lants chi. fly live upon rice, firh. nnd Stxr 

tables ; and thev drink wine.” Ihese and ot ver sm 1» h f 

frequently, acd’'in Blochmann’s trm uion 

- a. the : :ourt of Akba^ who were addicted to t use of v .10 
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{See pp. 323,339, 345 ^ 363^ 3 ^ 4 * 37 ^, 407y 4 ]^: ^^ 5 , 447^ 4^4>4o8, 470 
485, 492, 318, 543, etc.). In Gladwin’s Edition even more instructive 
particulars regarding the grapes of Kashmir are given, which indicate an 
almost universal cultivation. The revenue,” we are for example, told, 
“ was collected in grapes either by measurement, or by agreeing to pay 
a certain sum. For measurement some experienced persons estimate the 
produce of the vineyards and the State exacts four habertes for every kher- 
war. In the reign of Hemayun the rate was two baberies and four tu?iqhas. 
A babery is one miskal; two and a half baberies are equal to one rupee. 
Besides these three (barley, wheat, and grapes) which are called safeidtery, 
there are taken upon the following articles, which are styled (or 

greens) seven and a half baberies for every jereeb, vt^., nee, melons, 
cucumbers, onions, turnips, carrots, poppies, ana lettuce.” It will thus be 
seen that the grape and the wine of Kashmir 300 years ago held a much 
more important place in Kashmir than at the present day. 

Through the fostering care of the Emperor Akbar superior vines 
were also introduced into Lahore, Delhi^ Agra, Allahabad, etc. During 
the reign of the Emperor Jahangir the grapes of Kashmir were im¬ 
proved, but very shortly after the decline set in which has been alluded to. 
Some idea may, however, be given of the position of the industry prior to 
the recent revival that has been undertaken. Mr. Moorcroft wrote in 
1823 of the grapes he found in the State as follows Vines are of many 
varieties, both of exojLic and indigenous origin; of the former are the 
Moskha, Sahibi Huseni and Kishmishl, which last was introduced by the 
Emperor Jahangir fj-om Kdbul. The latter, or those indigenous and culti¬ 
vated, are, Pamuthil, Takri, Upamahi, Bard kawar, Niha kawar, Ka’‘ 
chibur kanahept, Hardtich and Katku husnenl. The wild grapes are 
Deza, Kuwadtich, and Umburbart. The four first are good, but it is 
said that those of similar name in Kabul are still better. The skirts of 
the southern face of the northern hills were formerly largely clothed with 
vines, and under Hindu rule much wine was made. 'The practice w'as 
continued to, t ’ revived in, the reign of Jahangir. A little brandy 
is occasionally distilled, even now', and under suitable management might 
vie w'ith cogniac. Speaking of brandy, it may be added that accord¬ 
ing to Mr. Baden Powell, .^ jme was formerly mude in Lahore" of which 
Ranjit Singh drank, often too immoderately. There is thus no doubt that 
the art of wine-making was known in Kashmir (and even in India) three 
hundred years ago, and that it w'as even an article of every day use \vith 
the people of that State during the time w'hen Queen Elizabeth ruled 
the destinies of England. Carrying the history of this subject, therefore, 
down to the present time w'e learn that whatever progress had been 
made in the sixteenth century was all but completely effaced by the reign of 
Muhammadan bigotry and degeneration, that ultimately culminated in the 
overthr<i\v of the Itmperors of Delhi. The subject next assumes interest 
in 1876, when M. H. Dauvergne made wine from the indigenous grapes 
and reported his success to the Maharajah Ranbir Singh. Anolner 
gentleman was then in Kashmir. M. Ermiens (a Belgian traveller), w'ho 
had had some previous experience in vine growing, and to him was en¬ 
trusted the itisiitution of experiments on a large scale. Plant to the value 
of i<8o,o >0 wa<^ impori vd or constructed locally, and in 1880 the first vine¬ 
yard came into ol. -ing. ft was n<'W; however, ascertained that M. Er¬ 
miens had in roaljiy no knowledge of wine-mnking. The Maharajah 
accordingly procurft'd the services of two other foreigner.s, M. Peychaud of 
Chateau Mrirgnux,as w'ine-maher, and of M. Bonley of Paris as di^^iilJcr. 
The ni.'tnacfcnKmt of theenterprise w'as entirely left in the hands of these 
French experts until '882, when the Native official in charge oi ihc Agri- 
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cultural Department of the State succeeded in obtaining the transfer^OQ 
of the vineyards to his supervision. But the Maharaj^i, ^r »3me time PanJab. 
after, continued to take an active personal interest in the enterprise. | 

Three new vineyards were planted, making a total of five, at » 

Mashri Bagh, and Neshat Bagh. A sixth, seventh, and eighth soon tol- 
lowed, until, as reported by Dewan Lak^pat Ray, there were in 1885 352*525 
plants growing in the various vineyards Agri,-Hort. Ina., 

IILy The heavy expenditure, with no return, began to tell, how¬ 

ever, and apathy in time supervened. The industry in consequence soon 
fell into the hands of Native agencies and was then threatened with com¬ 
plete extinction. At this stage serious changes, however, took plac® in tne 
State. The Maharajah sought and obtained the assistance of the^ Indian 
Government in the administration of his country. The two best \Mnes (in¬ 
troduced by the Maharajah)—that from Sauterne and from Medoc—had 
continued to flourish, and, according to numerous reports, had yielded quite 
as good fruit as in their original homes. The Indian Government, there- 
fore, regarded the experiment, begun So admirably and which had attorned 
so great a degree of success, as worthy of being continued. Accordingly 
a requisition was sent to Her Majesty’s Secretary of State for the services 
of two Italian experts, to strengthen the staff still available in the State. 

This resulted in the appointment (in 1890) of Messrs. Bassi and Benve- 
nutl, who in that year took over charge of the duties ^signed to them. 

It may thus be said that under the direct supervision of the Council of the 
Kashmir State, a fresh effort has been made, and one in which the whole of 
India may be viewed as deeply interested. The French experts, employed 
in the early phase of this experiment, have spokefi in such high terms ot 
the climate and soil of Kashmir, that it may safely be regarded that now 
that the danger of starvation through Court intrigues has been removed, 
the experiment may be looked upon as having e^btained the opportunity 
desired, namely, of ascertaining whether wine production in Kashmir can 
or cannot be made a commercial success. If it can, the value of that otate 
may not only be incalculably increased but it is possible that in Kullu 
and other parts of the North-West Himalaya, where a climate prevails 
similar to that of Kashmir, vineyards may soon blossom forth and a new 
industry take its birth, that may in the future astonish the world as com- 
pletely as has that of tea. India can never very likely hope to take the 
place of France nor even of Italy as a wine-producing country, but if it 
succeeds to produce a wine that finds a ready sale, it will accomplish all 
that is at present aimed at, and in so doing it will gnve another shock to the 
European preconceived notion of this country as a land of tropical swamps, 
tiger infested jungles, and rice fields. 

It need scarcely be added that red and white wines, of a very supenor 
quality, have already been (Troduced in Kashmir. Us white wineobt lined a 
gold medal at the Calcutta International Exhibition, and the samples 
both wines shown at the Colonial and Indian Exhibition were highly com¬ 
mended by many persons well qualified to give an opinion. 

North-West Provinces and Oudh. 

Although vines are cultivated here and there throughout these proy- | 
inces, very little has been written of a definite nature regarding theni. It 
h.i.s already beens iid that Abul Fuzl speaks of Akbar having Lpw n to | 

Agra, Allahabad, etc., grapes of a superior quality. Sr* fr*. as du writer j 
can discover, the grapes ^own in these lo='ali!ies the pres nt day are ^ 
not much diiTerent, if different at all, from those to l>e loiind !n otacr pai ^ 
of these provinces. Atkinson, in hie Economic , uiougii- ^ 

oi't fho plains ilie vine fruits well in every di^tritL 'at o'rn, ■ 
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Allahabad, Benares, Cawnpore, and Lucknow being well known for their 
excellence.” But these grapes are quite unsuited (even were the climate 
favourable) for wine manufacture. It may at once, therefore, be admitted 
that the most sanguine enthusiast is not likely to be found ready to urge 
the claims of the Gangetic plains as a hopeful field for extended vinicul¬ 
ture. Indeed, it might almost be said that, except in gardens where 
special care is bestowed upon them, the vines grown in these provinces 
cannot be made to fruit very freely. On the hills it is otherwise, and the 
local interest in this subject may, therefore, be said to centre mostly in that 
portion of the Himalaya placed under the Government of these provinces. 
The conditions that prevail in Kumaon, Kandwar, etc., are, however, so 
similar to those of portions of the neighbouring district of Simla (in the 
Panjdb) that the information available may be treated of conjointly in 
this place. As remarked by Atkinson, vine culture has been pursued in 
Kanawar since the early classic periods. Mr. Coldstream {Deput‘d Com^ 
missioned, Simla) in a letter, dated 24th January 1890, recommends that 
a scientist be deputed to Kandwar to study the vine disease “which has 
for the last thirty years been very destructive to the vineyards of that dis¬ 
trict, so much so indeed ihat this industry once extensive is now almost a 
thing of the past.” This subject has accordingly been under the consi¬ 
deration of the Government of India, and it may not be out of place to 
furnish here one of the earliest (of what may be called the modern) reports 
on the Kanawar vine industry. Dr. Cleghorn, in a paper on Notes on the 
Vegetation of the Sutlej Valley {published yourn, Agri.~Hort, Soc, Ind,, 
XIII., p. 382), wrote in 1863 as follows 
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“ In Upper Kunawar ‘he vine is extensively cultivated and ripens its crop at an 
elevation of from 6,000 to 9,000 feet. The first plants arc seen at Nachar, but the 
climate there is not suitable : beyond the Miru rid^e which intercepts thi; heavy 
clouds, the smaller amount ot rain favours the ripening of the grapes. The vine¬ 
yards occupy sheltered situations, generally on the steep slope facing the river. T he 
vincb are supported on poles three or four feet from the ground, connected by hori¬ 
zontal ones. The fruit hangs below the shade of the leaves, never exposed to the 
sun. A considerable portion of the crop is dried on the house top and stored as 
raisins for winter use, but without care, and many grapes are spoileci in the process. 
For several yca».s the crop has been deficient, the grapes dropping off before they 
were ripe from unseasonable falls of rain an 1 snow. T his year, iS6t,th© rainfall 
was moderate, but the or vine disease appeared in the valley and destroyed 

many vineyards. The fresh fruit is exported to Simla for sale in t:iUas or large hill 
baskets, and the small seedless grapes dried are also sold there as * fine Zante 
currants.* At Akpa and Poari the price of fi • sh grapes is about one rupee for a 
kiita-'ioW. ‘ Sangam is the highest point in the vallev where the vine thrives.*” 

In Kandwar, says Mr. Atkinson, the fruit is called dokh mg and the 
plant Idnatig, and there the vine is extensively i^ultivateJ. as a field crop 
and ripens its fruits at an elevation of from 6,00j to 9,000 feet. He adds, 
a spirit calleil rah or ark is prepared from the juice and a wine called 
sJieo. Sir D Brandis {For. FI, q8 ) 533*5 ; “In India, cxtcfiisive vineyards 
v/ere formerly found in Kandwar, from Jani to Sangnani (between 5,500 and 
9,000 feet), and in some of the other inner and drier valleys of the North- 
West Himdla* a. But the vine disea se broke out in these secluded 
valleys (between 1855 and i860?, and since then the cultivation has greatly 
diminisiied.** It will he seen that Dr. Oleg horn (in the passage above) 
.affirms that the diacase in question was Oidium, and therefore not the 
incurable insect pest Phylloxera. This is a p -int that urgently calls for 
investigation, but it may be pointed out that whatever bfj the disease 
that is at present destroying the Kandwar vlney; rds, it was noL likely to 
have been Phylloxera in 1855. since the 'or;Sv only appeared in Europe 
in 1E66, and in America in 1854. Some 'cw years .i / v wren it was pro- 
po*;ed h introduce the better qualifier of the vines a France into Kashmfiy 
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Professor Maxime Cornu urged that rooted plants should certainly 
not be taken unless the insect-root*dfsease (Phylloxera) actually existed 
already in Kashmir. This point was accordingly referred to the Kashmir 
authorities and the repljj came in the affirmative—the disease was already 
in the State; This definite statement must, therefore, be accepted, but the 
writer thinks it necessary that he should add that so far as the reports and 
correspondence which have'been published are concerned, satisfactory 
p^f has not as yet been given of the accuracy of the affirmation that 
Phylloxera is actually in Kashmir. It may be there now or may appear 
at any moment, for its progress throughout the area of viticulture has been 
almost unprecedented. Until we know for certain of its existence, how¬ 
ever, by the publication of precise scientific reports, it may be affirmed that 
we possess at present only the vaguest generalizations regarding the 
vine diseases of India. That being so the extensive importation of the 
American vines, or indeed of any rooted vines, would seem highly impolitic 
and even unnecessary. To realize the full force of this remark, the reader 
has only to recall what has already been said under Vitis lanata and V. par- 
vifolia. There are wild and semi-domesticated vines in India so nearly 
allied to-the true V. vinifera, that a botanist is almost required to distin¬ 
guish them. The asaujiya or pahar-phuta, for example, yields in Kumaon 
and Garhwal an edible grape. The question may, therefore, in all fair* 
ness, be asked*—Have the indigenous species-(wild'or cultivated) shown 
symptoms of being attacked by Phylloxera ? If they have not, the fur¬ 
ther question naturally suggests itself. Would it not be desirable (before 
attempting the acclimatisation of American mother-plants upon which to 
graft the true vine) to ascertain whether the indigenous wild stock would 
not serve the same purpose? The writer has already offered the sug- 
gestion that some of the wild forms of Vitis, found on the Himalaya, 
mi|jht easily have been the plants that yielded the grapes of the early 
writers prior to the introduction of the true vine. If there be any merit 
rn that suggestion it would seem that India may not only be retarding 
her own natural development, as a vine-growing country, through neg¬ 
lecting these wild species, but that she may be depriving the world of 
the assistance she possibly could render, in the much needed renovation, 
se to speak, of the now exhausted and weakened stock of the wine-vield- 
of Europe, In no other part of the globe where grapes and 
wine are produced has less interest at all events been taken in this irreat 
question than in India. We are alike ignorant as to whetfier we actually ; 
possess the diseases that have paralysed the wine indu8tr\ of the world, or 
are in a position to assist in arresting the fatal tendencies of grape culti¬ 
vation. 

Central Provinces. 

It is perhaps unnecessary to say more regarding these provinces than ; 
that the grapes of certain districts enjoy a high local reputation. The> are [ 
never likely, however, to be grown for any other purpose than as a supply I 
of fresh and refreshing’ fruit. The large sale for the boxes of inri'>orte(l 1 
truits from Kabul would seem to show, however, that the Indi.an grape.*- are 
by no means, neither in quantity nor quality, able to satisfy the dci.iands. 

T he following passage from a district report furnish some pariicularv re- I 
j^arding the grapes of these provinces , 

The virr- is culdvatc J in the neig^hbourhood of AsirgTtrh to a e:;tcnt. ft ? 
js a very rcmirneratfve. tlinu^h faborious let'ription oi culture. TI;c '’pHn’ igof f 
Railway has greatly v-; ionectl the m.arket, ami the nricc obtyirc i ct the Chantlni 
Railway .st--xtion, where large quantities c- j c-'cpxca ir ne-v 5 annas a -r cr 1 
. per ft). The grapes “.re of very excoller; qurilitv wficn thoiounhlv rtpcra tl : I 
bv-for facility of carrint;r arc genefaiiy phicked unripr.. Thna t a under thr> rtup { 
may, ! think, be expected to incrci^, 7 ‘K: .Asr- vh?c, as wdl the K rlMil yno. py. j 
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flourish well in the tChundwa public garden ” {Settlement Report^ Nimar District, 
p, :ioo), 

Sind and Baluchistan. 

It is well known that in many parts in these provinces, grapes of very 
superior qualities are grown, but the writer has failed to discover a detailed 
passage regarding either province worthy of citation. The late Dr. Stocks, 
in his report on Sind, says tlie name Drakha denotes the ordinary country 
grapes. Raisins {kish^nis), he says, are not made in Sind, but two wines are 
prepared, viz., kishmishi wine prepared from dry grapes, and angurt wine 
from fresh grapes; both these wines, he adds, are often stren^hened by a 
spirit prepared from sugar. Angitri, he tells us, was in his day made at 
Hyderabad, Sehwan, and Shickarpore. The writer has not been able to 
discover whether these wines are still available, Murray {Plants and 
Drugs of Sind) says the crop is very precarious. 

Bombay. 

One of the earliest notices of the grapes of this province occurs in a 
review of the report of the Dapuri Botanic Gardens. On this subject Royle 
says : “ The grape vine. Dr. Gibson mentions, as common in the eastern 
parts of the Deccan, where it afforded a cheap and delicious article of food, 
sold in some bazars, and yet that it was uncultivated in many places well 
suited to it. Into Khandesh it had been introduced by the Collector of 
Revenue, and was quite naturalized, though it had at one time been said 
that the air of this district was unfavourable to it.’* Graham (Cat. Bomb, 
Pl y 23) remarks that the common grape vine, successfully cultivated in the 
Deccan, about Poona, Ahmednuggur, Aurangabad, etc. Dr. Gibson 
mentions that it is very susceptible of blight from fogs and heavy atmos¬ 
phere; this may account for its failing below the GhAts, where the atmos¬ 
phere is comparatively moist.” 

The following passage from the transactions of the Agri.-Horticultural 
Society of India {VoU /., p6) will, however, more fully convey an idea of 
the opinions that prevailed in Western India at the beginning of this 
century on the subject of vine culture :— 

Mr. G. Ballard wrote in 1824: —'Mn Bombay we find the soil best adapted 
to the culture Of the vine, to be a light sandy earth free from moisture. When the 
soil has in the first instance been of a stiff clayish nature, I have seen it much im¬ 
proved by trenching it to the depth of thirty inches, or three feet, and filling up with 
sandy earth, from the cocoanut woods, and the small white sea-shell, in the propor¬ 
tion of two-thirds of the former and one-third of the latter in alternate layers each. 

We prune towards the end of October, taking care as .soon as the rains are 
quite over to bare the roots of the vine completely in order to check v^etation, and 
give them a kind of artificial winter. Say, that tlio roots are on an average opened 
about the 7th or 10th of Octobo, they are allowed to remain crposed in the first 
instance for fifteen or .sixteen days, when they ought to be pruned, leaving, accord¬ 
ing to the strength and age of the vine, two, ,'uee, or four shoots, with so much of 
the last year's wood as shall exhibit three or four he-vlthy eyes, it being from these 
that the bearing wood of the sc-aion is produced. As soon as these eyes begin to 
bud, which tl.c-y generally do in about a week (1 tinnk) alter pruning, the earth 
slrould be Idled up around the roots, with a considerable quantity of manure, and 
the vines be regularly watered morning and evening until the ft uit attains nearly its 
full growth, and begin., to ^..wcH and ripen, when it si jms to be necessary to decrease 
the quantity ot water allowing the vines only such a no; tion as will keep them 
healtny, perhaps I should say watering uv -y third or fourth day. 

Vines pruned at the se-ason I have mentioned, g»;ne ally yield fruit fit for the 
table about the end of January, and 3ls wc cannot o.xp^ct them from the same vine to 
continue in pertection above a month or five weeks we have !att ily, and with great 
suf. allowed a portion of tlicni to remain, unat ended to^ till the montn of 
Ni>vcnibcr, and some few tdl December, wdien rt'C same prore-^ takes place iu the 
treatment, that 1 have endeavoured lo describe aiiove, 
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** By these means v;ft obtain a regular succession to the end of April, and some¬ 
times till the middle of xMay. About a fortnight after the vines, which produce m 
January, have done bearing, say, the middle of March, the roots are again bare , as 
in October, and the system of pruning, manuring, and watering# once more resorted 
to, but as two crops in the year would weaken the plants, and that the second one 
could not attain perfection before the monsoon, we pick off all the promis<^ truit 
before it conies to any size, for once touched \vith heavy rain it loses all its iiavour, 
and ceases to be of any worth. ** i u 1.1.1 

“The vines which have been pruned in November, of course produce about the 
end of February, and are similarly treated with the above# at the proper season. 
Of the later ones, which, producing in March and April# would need pruningj^t 
at the commencement of the rains, 1 cannot with any confidence, though i think , 
who has been one of our most successful gardeners, told me he had not pruned 
these more than once a year. It is only by experience that we gam any knowledge 
of the treatment of European plants in this country, and it may perhaps require 
another year or two oi e wc can satisfy’ ourselves, as to the comparative strength and 
healthiness of vines managed in the latter mode. .. . i . n • 1 

“ The change of seasons is so similar in Bengal and Bombay that I shall think 
the same kind of treatment adapted to both places, and it is more on this score 
than any other that I hope this memorandum may be useful, for, of the scientihc 
part of gardening, I profess my utter ignorance. A great deal of most valuable 
information regarding the culture of the vine and other fruit trees is to be found in 
a work published by Forsyth, many years head gardner to the King, and which I 
have several times seen for sale in this place ; 1 think it is entitled, “horsython 
Fruit Trees.’* 

In order to convey some Idea of the position vine-growing occupies 
in Bombay at the present date, the following two passages from the 
Gazetteer may be furnished s— 

Ahmadnagar.'—“ Vines, draksh, arc grown in the best garden lands near 
Ahmadnagar and to a limited extent in Parner, Shevgaon, Shrigonda and Jamkhed. 
The vine is grown from cuttings. In August or September the vine grPwer 
tings, each with three or four eyes, and puts them into a bed near the well, each cut¬ 
ting being buried till the lower eye is level with the ground and the top of the 
cutting is sealed w'ith clay and cowdiing to keep in the sap. ^ Th^e cutting”, are 
watered daily, and in about ten days begin to shoot. The ground m which the vine^ are 
to be planted is ploughed several times till it is free from clods and weeds. At inter¬ 
vals of nine to twelve teet pits are dug a foot and a half square and as deep# and filled 
hall with good soil and manure mixed in equal quantities. 1 he sprouting cutting*: arc 
planted in pans In these pits, firmly set into their place with plain earth, and water¬ 
ed every six da}'s. As the shoots grow four small stakes are placed round each 
cutting, and the other shoots are trained from one to the othc=. tying umm in their 
places but keeping each vine separate. In five months they grow to Uie height of a 
man, when thick stakes of the coral tree 4 Mg’rtrJ (Erythrina. iildica) are planted near 
them as permanent supports and the topshoots of the vin* are nipped off vind they arc 
trained on the coral trees. The coral tree is often a growing stump about five feet 
high and pollarded. For twelve months other garden produce, the egg plant, onion, 
and pumpkin are raised in the vineyard, care being taken to watei the vine. , once 
a week unless the rainfall is heavy. In the following October all the braaches arc 
pruned to three eyes from the stem, rhe pruning^ b .dng avatlabk as cuttings, ancl the 
n-.»wer 30Gn appears. After ihe fruit has begun to form, water >snot allows to r^rnani 
in the bunches, and every morning, for the first two months, the hastenuaoin wjilkb 
round and gently shakes each vine, holding a basket lid underneath, into which or:ul 
or diseased leaves, fruit, and in:; -ts fall and are carric*’ away and burnt, x. vin. y.ud 
i-i calculate ■ 
of thf second 
ate amount 

\t\nr IB also trained in a small opt. ........... --, . .. ij 

i'ct from the ground. The pollarded plant said to give the best yield, 
rich t'i’efcr the tr.^Uis training, both for its look and its shade : it is also sait 
the vine in stren ^h to a greater age. 1 he ''ine^ yield a cr« p 
January, February, and March, and a ct'op of sour grapes in August. 1 nt som i rv>p 
Ts large, but h ^^handmon do not c ncpurairc it, o-s 1 is of little v .lue: a 

receives the great' it care, h-u is not c-^iily br-;!p{.i. r • pericr*’; ^ ' • 

a p-uned, and :ter - lie sour crop they are manui. d wu'i a ' 
and lit fish which is oa, licubrly ' av’cd, as. it is suppo: 11 I) 

Once every five Or ^ix days tli - c 1 th is iuosened vound the rc' t* GUd 


VITICULTURE 

In 

BOMDAY. 




VITIS 

vinilera. 



Ahmad nagai'. 

; 253 


Grafting rtot 
practised. 


t tl. 

it is also said keep 


Two 


ra> h r- 

.. >p 

\vi.* 


-sot-. , 











miST/fy 


Dictionary of the Economic 




VITIS 

vinifera. 


VITICULTURE 

in 

BOMBAY. 

Blight. 
Conf. 'uiilh p. 
202 , 


Nasik. 

254 

Indigenous 

Vfiies. 

Conf. "J'ith p. 


270, 


Two Crops. 
Disease- 


Bengal. 

255 


Bohar. 

256 


Progress and Development of 


flooded. When the buds appear the vine is often attacked by a blight. To remove 
the blight the branches are shaken over a cloth into which the blight falls. It is then 
carried to a distance and destroyed. The diseased branches have to be shaken 
three times a day till the buds are an inch long. To g^ow vines requires an outlay 
much beyond the means of most market-gardeners. There is no profit for the first 
two or three years. Men from Bombay, Ahmadnagar, and Sirur buy the growing 
crop, the gardener agreeing to continue to water them and the buyers paying for the 
watchmen who are kept day and night, and in some cases for hoeing and manuring. 
The buyers, who pay only half the sum agreed, count the bunches and estimate 
their value at about 2fi?. the pound {fishers the rupee). A vineyard, estimated to 
contain about thirty-fivo bullock loads of 120 pounds each, yields a crop worth about 
^35 (R350). No attempt is made to separate the ripe fruit from the unripe, the 
diseased from the sound. The bunches are wrapped more or less securely in grass, 
put into large baskets, and carried on bullocks to the nearest railway station, which 
sometimes takes two days to reach. From the Railway station the owner consigns 
them to a broker at the Bombay Crawford Market who puts them to auction, and, 
deducting his fee, remits the proceeds to the purchaser who pays the husbandman 
the remainder of the sum agreed. The grapes arc sold at the Crawford Market at 
about 4 d, the pound shers the rupee) ’* {Gaa, Bomb., ^ 75 )* , , 

Nasik. —Vines, drdksh, of three kinds, abai,phakdi or phakiri, and kdli^ have 
for long been grown by Kunbis and Malis in Nasik and Chandor. The vineyards are 
in rich garden lands carefully fenced. Cuttings are laid in September and get out 
in April and May. The land is ploughed and made ready as for sugarcane. P^allel 
lines eight feet apart are drawn along and across. At the crossings, which are 
marked with small sticks, holes, a foot and a half deep and a foot broad, are dug, 
and filled with half a basket of well seasoned manure. The cuttings are then planted 
in the hole 3 and watered every fourth day, until they sprout strongly. I hen thuy 
are regula^ watered every ten or twelve days, and given poudrette and other rich 
manure. The shoots are at first trained on dry sticks, and after about four months, 
on forked pdngdrd, (Erythrina indica) stakes three or four feet high and three 
to four inenes thick. These take root readily and are often trimmed so as not to 
grow too freely. In the rains most of them are allowed to grow, so that the upper 
shoots may supply the place of any stakes that die. When it reaches the fork, the 
top of the vine is lopped to force the stem to throw out side shoots. These side 
shoots resting on the pdngdrd branches keep the heavy weight of the top shoots 
and the fruit from dragging the plant to the ^ound. Vines bear fruit trom the second 
year, and if properly cared for, go on yielding for more than a century. They are 
trimmed twice a year in Chaitra (March-April) and Ashvin (September-October), 
and they bear fruit about four or five months after each trimming. 1 he first are sour 
and are sometimes used for pickles and jams, but are generally allowed to decay on 
the tree. In Plialgun (February-March) four or five months after the second trim¬ 
ming, the vines yield good sweet grapes and the loppings then made are made for new 
vineyards. Vines were formerly largely grown m Nasik and at Satpur about lour 
miles off, but about seven years ago they were attacked by a disease and most of the 
vineyard had to be destroyed. They also suffered considerably during the recent 
years— a. scanty rainfall (1876-77), but ' heir cultivation is still carried on ** {,Cae» 
Bomb., XVJ., IQ2), 

Bengal. 

As vine culture in this Province from the high annual rainfall is never 
likely to be of much importance, it may suffice to furnish a few passages in 
illustration of the degree of success that has hitherto been obtained. In 
the upper divisions of the Province as, for example, in Behar, where the 
climate approximates to that of the North-West Provinces, greater sue- 
cess has been attained than in Bengal proper, and fairly gcvid grapes 
are accordinglj* often produced as, for example, at Dinapore and m 1 ir- 
hut. 

DiNAPORK—riHHAR. —Captain Sage, Secretary to the Behar Branch of the 
Ami,'Horticultural Society, in a letter dated 9th August 1832 Agri.^Horti^ 

Soc. Ind., //., 202), wrote In July, 1839, 1 possession of a small estate at this 
place, the garden of which contained .a vinery in its infancy running north and south, 
the sides consequently exposed to the east and west; it is 1 to feet long, 15 feet broad, 
and 7 feet hign, having on •■itner side eight vines I am not .sure that in 1S29 a few 
bunches of grapes had not b..*en produced, the number, however, was probably small, 
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as, at this time, the vines were only two years old. ^asVemained, and 
down the whole of the vines, pru^ncd them, iaffrv work, running some 

spread the branches, as far as they would extend, over the at try woi runn^^g 

up the side and over the top, and carrying ^emove^d from them. In 

roots were then laid bare, an artiheial winter, 

this manner they were exposed to the cold in the hope . ^hus civin^ the 

throwing down the sap, and destroying " Thev^remained 

vinfes rest, to enable them in the spring to put forth all their \ig * , y. . rom- 

thus exposed all December and part oyanuary, when toddy shops), 

position of fish, gOOTy and black earth (from the native filled in and the vines 

mixed together and laid round the roots : the f rth vvas then 

left to themselves. Frorn absence, l am vegetation was stiong and ap- 

but on my return in the middle^ ^Sarun the end of March, I 

pearanccs were very favourable. On ^was^ 

Lund the vines covered from the very gmund jnthe neighbo^rbood. 

culoi.s from excess such as no one had seen at the s ^ baskets. The 

I proceeded to thin the vines (not the buncht^ fruit wSTormed, and every 

said, he had ‘he 

S tZs !5p%; 'rso?l‘ -eat 

p“°^‘"fhe royTookcdfnm the entrance as ^f^ormed^of 
changes of ^^thej, rnight give an^^^^ 

hood, I had '^Vhts v^r I added to the length ot the vinery, and planted 

i ti, ,«.u s “SirerSi?'iK hisi; 'sse 

at this time we had a heavy ind the top and west side 

may still, however, as the plante are very iicaitny, P ^ 

hereafter. In consequence of this -‘o™' w® ^t young Costa.Uia vines only 

seven, though they were only 3^ feet in height. 

From the average ..ssi f‘hese^ee crops, compare^ 
vihsries in the immediate neighbourhood, I omund comparatively sp -aking, 

ing something for ‘he vine, being young and the ground^^^ 

new. Opening the roots, washing ‘h«"?> f ‘ . .^"^on ^topped, is the 

rold SO that the sap may be successtully thiown fVnnrP to be laid over 
first thing to be done. The next, a preparation of good nch al<o 

the roots and covered as the spring is about to commence. ' . ‘ r ihc whole, 
be equally spread over the jaPfi y, so that light and heat may ' , part’ally 

S?es'alfflm«f l“to ‘ he giapc, never inr en e in 

Vr 250 


VITIS 

vinifera. 


VITICULTURE 
in 

BENGAL. 


Indigenous 
Grapes, 
Cofz/» •zxitk /»• 
2^0. 


Crops of 
3,000 
Bunches. 


Blight. 

Conf, u'ith pp, 
201 - 3 * 


Hall storms. 
Deslruetlvo. 


Blight. 
Browii spots 
over IciVGf 
and fruit. 
Cottf, v. ithp* 












Dictionary of the Economic 




VITIS 

vinifera. 


Progress and development of the 


VITICULTURE 

in 

Bengal. 


size after the blight covers them j and while the bunches that have escaped its bane¬ 
ful influence, swell into large luscious fruit, the blighted ones retain the appearance 
of discoloured peas. We are in great want of good vines at Dinapore, and if I could 
procure some good ones from the Cape, I think of trying the hot house plan, which 
would bring them into use in March, April, and May, instead of having them destroy¬ 
ed by the rains, which the gieater part of the grapes are annually ’* 

By way of showing the success that has been attained in the vicinky 
of Calcutta through assiduous attention to every detail, the following ac¬ 
count addressed by Capt. Milner to Dr. Wallich in 1837 may be furnished 
{Trans, Agri.^Hort, Soc. Ind. VI., 54 ):— 

Yeu were right in supposing the pale gfreen g^ape to be the Muscatel. The purple 
^nnot, 1 imagine, be the * blue Hambro’as it is a cluster grape, and only attains 
its present perfection W being constantly thinned with a fine pair of scissors when 
the fruit has formed. These vines, together with another fine sort, like the Portugal 
grape, the fruit of which, 1 am sorry to say, is not sufficiently advanced to enable me 
to send a specimen, were brought from the Cape about seven years ago, and were 
planted in a sheltered alley between two high godowns, v;here they have flourished 
surprisingly well. The purple vine is the more hardy, and produces much more abun¬ 
dantly than the Muscatel. Our largest purple vine could scarcely have had less than 
a hundred branches of grapes upon it this year. About the beginning of January 
the vine are removed from their trellices and extended on the earth, all the remaining 
leaves stripped off, and the branches e^ectually preserved; the roots laid open, 
superfluous fibres cut away, and a portion of the bark of the maip stem of the 
vine removed, scraped off with a knife,—the whole length of the stem. After being 
suffered to remain a month in this state the roots are covered with fine fresh earth 
»nixed with a little siirkee and vegetable manure. We increase the richness of 
the soil by burying fish {covered with cil-cake to prevent vermin), at about half 
a yard distant from the root of each vine. Four pounds of fish for each vine will 
be sufficient. 

‘*1 must not omit to tell you that vines had been planted in various situations in 
this garden, and every possible means adopted to ensure their growth, but entirely 
without success until it occurred to Mrs, Milner to try the plan adopted at Pondi¬ 
cherry ; and much to our amu^ment the alley before mentioned was cleared and the 
rcr.ult you have now before you. Was it not a happy discovery ? 

I am sure you will be delighted to see the specimens of grapes. They are so 
beautiful; and the plain and clear statement of Mrs. Milner’s mode of treating 
her vines will likewise, 1 am sure, be interesting to yon and the Society.^* 


ASSAM. 

^57 


Assam. 

Very little has been said within recent years on the subject of vine cul¬ 
ture in this Province, though it would seem that in the less rainy portions 
of the province fairly good grapes can be and are produced. The follow¬ 
ing passages will show the efforts that were made during the early decades 
of this century to establish an industry in vine growing : — 

** Successful cultivation of the Grape-vine in Lower Assam —beneficial effects 
of under-draining. 

yA long and interesting letter from Major Jenkins was next brought to the 
uotice of the meeting. Major Jenkins states, he has succeeded in maturing very 
fine grapes at Gowhattf, and as the soil and climate arc, he thinks, little propitious 
to vines, or any fruits of the colder countries, his success may bo atti ibuUnle to the 
management of the plants, and hfs therefore conceives that a note of his treatment of 
them may be useful to others Major Jenkins adds, th^t he has lately reduced a 
of morass of the wor' t de^^cription to good garden ground, by under-draining, and 
as lie thinks, his modr of inanaginr it maybe deemed sufficiently useful to be pJac^ on 
reche has the plo:! jur r of giving it to the Society. 

” The iKst tii aiks of the Society were given to Major Jenkfns for his useful 
1- imnuiniration, whith was transfened to the Committee of Papers for the lournaP* 
(four. Ayyi -Hort. Soc. fnd., ffl., 185). 

Major Jenkins fully dcai^ with his experiments in a p.apcr 
natrd Hints for the manege iwit of thi in an xf sprop G-us 
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soil and climate, ifsith an account of the beneficial effects resulting from | 
a system of under^draining 

‘M have to thank you for a late note (whose date I cannot quote, for I have 
unfortunately mislaid it), forwaiding opinions on the value of our hemp trom the 

Urtica nivea 

I take this opportunity of mentioning that I have succeeded in maturing very 
fair grapes at this place, and as the soil and climate are both little propUious to 
vines, or any other fruit of the colder countries, my success may be attributoble to 
the management of the plants, and a note of my treatment of them may, therelore, 
not be amiss. I may first premise, that the soil of Gowhatti, at le^t of my gaidcn 
and the greater part of the station, is a deep diluvial red clay, which in the dry s^on 
is as hard and dry as a brick-bat, and in the rains, absorbs and holds water like a 
sponge. In the highest part of my garden, a spot relatively high with reference^ to 
all the adjacent ground, I sunk a well thirty or forty feet, with the hopes of meeting 
a spring lor use in the cold weather, but I failed, and in the rains the waters rise and 
flow over the top of the well, swamping all my garden. The climate as bad as 
the soil. After a dry season of three months, in November, December, and January, 
when the cold and drought is sufficient to stop vegetation almost entirely, a short 
vernal season in the beginning of February is followed by constant heavy rains and 
storms, with alternate bright and burning summer days, so that the Iruit of this 
season that is slow in ripening is very liable to be rotted before it comes to 
maturity. 

“ The first vines I tried were planted round an open summer-house, built pur¬ 
posely to shelter them ; the plants were sot in a walk of rubbish round the house and 
under the leaves of it, from whence the branches were carried oyer a trelliced ver- 
•andah. The plants bore abundantly, but very little of the fruit was sufficiently 
ripened to be at all eatable. It then occurred to me to plant vines round flat-roofed 
pucka buildings, with the view of maturing the fruit by the heat of the walls. I 
set the trees, as before, in broad walks of pucka bricks, stone’s, and bones, and 
trained up the vines against all the sides of the building by nailing them lists to the 
wall, and in this manner I have obtained this year, from trees three or four years 
old, a large quantity Of fruit mostly well ripened. 1 he plants are the common 
w’hite sweet w’atcr of Hindustan, I have never seen branches of grapes more dcnr'=‘, 
and I should have had far better fruit had 1 taken the trouble to cut out with a scissors 
one-half the fruit, , 

“The building to which I have nailed the vines, have plain, upright 
walls, with little or no cornice and from the want of some protection on the | 
southern walls, I have found that, after heavy rain, the bunches of fruit are liable to | 
be burnt up by the fierce suns which we have at intcivals ; but this, 1 think, might 
be prevented, either by training the vines at a short distance from the southern 
walls on pole®, or by bringing the upper branches out over a trellis, so as to shade 
the wall in some measure. The best fruit 1 got from a northern wall in the middle 
of July. 

“ My management of the vines otherwise has been left to my and been . 

careless enough; and the manure he has used has been a little rotten fish and 1 
sheep’s bloOd. . . , I 

“I should also mention that the branches of one of my vines strayed into a . 
Guava tree, and with the shelter thus afforded, produced some well-ripened fruit. 

“The foregoing hints noay be of some service to those who have a?j yr t a climaie a.‘ [ 
this of Assam to deal with, and 1 have only further to note, that ^om my experience, ! 
I believe, it is c sential in Bengal and the Eastern Frontier, tha' vines should be 
planted on an artificial substmtum of rubbish of pucca buildings, or .yt buck, 

and bones, and if in the viciqity oi pucka buildings, the plants will truit the better. 


Madras. 



Ijcen made familiar wU-i the successful results that have bc^n at on 

the Nilghiri hills, in Mysore and (Cow/, Juao.jp. 

£?) in the Wynand. and other such lor'iKough fho npp •arnm :•, »- 
the local newspapers, of glowing accour.is ^ 

Walter Elliot iFhy - Andh 'lr.a) -.hows that in his liiae llu..* 
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growing must have been energetically prosecuted, as he furnishes numerous 
notes on the plant and its local and classic synonyms. So far it may be 
said that the grapes of the higher and drier tracts of South India resemble 
those of the Deccan generally, and possess very little of a purely local 
character. In the report of the Botanic Gardens of Bangalore for 1890-gi 
a highly encouraging statement is made of the vineyards under the charge' 
of the Superintendent. The palace vineyard consists of 14 fruiting vines, 
covering an area of 600 square yards. The English vines introduced in 
1888 are making fair progress. Large number of vines have been distri¬ 
buted to intending growers. A plant called the “Spanish Vine” has 
recently been added to the collection. Some new varieties of the Aurung- 
abad vine have also been promised by the Director of the Department of 
Land Records and Agriculture, Bombay. The following account of vine- 
culture in Bellary appeared in 1842, and may, therefore, be read with in¬ 
terest as manifesting the leading characteristics of the system of cultivation 
then pursued ;— 

** Vines “ 3 sometimes propagated in this country by layers, but tho^ more general 
method is Ly cuttings. These are procured at the time of pruning, which is 
usually in the months of October or November. The cuttings should be about 14 or 
16 inenes in length, and placed in a slanting position, about thr^fourths of their 
len^ in the ground, so as to leave only three or four buds above the surface. 
They should be planted about 18 inches apart, so as to leave room for transplant- 
ing them, without injuring the roots. The soil in wh^h the cuttings are planted 
should be light, and well manured, and they should be moderately watered every 
two or three days j when they have taken root they will probably throw out three 
or four shoots, the strongest and most healthy of which, as sewn as it can be ascer¬ 
tained, should be selected for the stem of the future vine, and all the others carefully 
taken off. This should be trained and supported with much care by a bamb^ or 
stick, and the lateral shoots taken off as they make their app^rance, till it has 
attained the height of the pandall against which it is to be planted. In 10 or 
12 rnonths they will be reaay for transplanting, or if necessary, might be removed 
earlier without injury. * e e 1 

The Pandalls used in this country are generally about 6 feet * 

think one much lower is preferable. At Bcdlary 1 have one 6 feet m height, and 
thice of 4 feet, and I have invariably found the latter to answer best; on this 
n* ithcr the blossom nor the fruit are so much exposed to injury from blights or 
strong winds, and I have generally found the fruit more abundant, much hner, and to 
ripen better on the low than on the high pandalls. 

“At Bell ary we commence pruning as soon as the rains cease, in October or 
November j ana as we have several pandallst leave an interval of about a fortnight 
between the pruning of each ; by this means we obtain a constant succession of fruit 
from a^ut the middle of March to the end of June. 

“In pruning much care and judgment should be exercised, all dead and useless 
wood should be carefully taken away. In general, all the I^t year’s shoots (except 
where the vines are very young and pandall bare) should be cut away within a 
few inches of their commencement, leaving from two to four or five buds only* 
those branches which are strong and hcaltliy, four or five buds, or eyes, may he lett, 
but if small and weak, not more than two or three ; almost all the native gardeners 
err in pruning vines much too sparin^y. By leaving too much wood the vine is 
weakened, and the fruit degenerates. There may be a few more clusters, but they 

will lie small and inferior. _ . • tu • 

“ I should have mentioned that previous to pruning vines, their roots should be 
opened and laid bare about 18 inches round the stem, and if they are hve or six 
years old or more, may remain open 12 or 14 days; this will lessen the sap and 
cause the leaves to fall off. If they are very young, six or eight days may be 

« When the roots of the vines have been bared a sufficient time, then prune 
them, and at the same time, trim the roots also, by removing with the knife all the 
little fibrc'i which surround the larger coots and nave been thrown out during the 
last year, leaving only the larger roots. After pruning, let the branches be pro- 
perly disposed in the pandall, and tied in their places, that they may not be after¬ 
ward'. displaced and broken by the winds. 

“ U is customary with many persons to use a very rich and expensive compost 

¥. 2S9 














Prcducls of India* 




Vine Culture in Burma and Manipur. 


(G. IVatt.) 


VITIS 

vinifera. 


for their vines, composed of fiah, toddy, etc», etc., 

be at all necessary. The manure used for the vines m " 

of about two-fourths of red earth, one-fourth ^h^P 

of about equal parts of common manure, and the conte t nfLnths before 

collected from the slaughter-house is usually, collected about three months before 

pruning time, and thrown together to give it time to ferment and . cheep’s 

“ In addition to this I sometimes put a small, quantity (a 
blood to each root before the manure is thrown in, and Qnfficient space to 

When all is ready, the hole is filled up with the manure, 

receive the water^. When manured they should 'vatered as soon Poss^^le, and 
to prevent too great a degree of heat or fermentation, som „suallv sudiemnt 

daily for two or three days; afterwards once in three days w ^xamin^ the vines 

fruit is set it- will considerably improve it to examine ine vines 
frequently and pinch off witlr the finger “ 

the fruitWing branches, which will continue for some time to f 

ripening, to keep the ground clean under the/»«m/a//, and clear from weeds, etc. 

f Jour, Agri.‘Horti» Soc. Ind.j I.i 2g4). r • 

More recently some attention has been given to the subject of vme- 
growing on the^Nilghiri Hills. The reader will find a paper on this 
fubiect‘'in tlie Indian Agriculturist {November y-iih, iSSy) which reviews 
a report by Mr. A. O. liwford of the Madras Public Works Departm^t. 
We are there .told the grapes have been very successfully grotvn by Mr. 
Lascron of Longwool by the late Mr. Misqu.th, by the late Mr. Breeks 
and at Wellington. Mr. Lawford’s paper appears to review the leading 
methods pursued in California. 

Burma and Manipur, 

The late Dr. Kurz, in his Forest Flora of Burma, remarks that the 
vine is often seen cultivated by Ruropeans and ^ Ws 

in Ava. Mason {Burma and Its People) also briefly alludes to this .subject, 
but it would hardly be expected that Burma should appear as a • in^pro- 
ducing country. It is probable, however, that in the drier and more JJ^cr- 
lor sub-temperate tracts, bordering on, and in Manipur itself, a very oitter- 
ent result might be obtained. Many portions of Manipur have a bnght 
warm sun, a rich soil, and a rainfall that does not exceed 40 inches a year. 
By chosing the altitude and exposure for vineyards, it is ^ssible large 
tracts of Manipur and of the hilly country of Burma would be found quite 
as suitable as Kashmir. Wild species of Vitis are plentiful and where the 
rhododendron, the berberry, the rose, and the mulberry luxuriate, forming 
a brush-wood on rounded hill-side, with, m the glades, a profusion of 
herbaceous plants of the warm temperate types, surely the vine might be 
grown. In the writer’s opinion, large portions of 

Luring Burma hil! tracts, afford, therefore, quite ^^hopefu^ field for i^iti- 
culture as can be shown for .any part of Southern Asia. Whi c n m|ght 

almost be said a marine influence exists that is whi^ly absent from Kash¬ 
mir, there is at the same time a remarkable to 7 00 

region indicated. Rhododendrons grow .- Lti 

feet in altitude which nowhere occur on t'.ie I .* J,!" ‘rL^^^ 

fftei' ar0 wild 6V6rvwh6r6, so ths^t when tapp<-d y 

SlwaSoFAs^m'^dSar. the little State of ^^an.pur safely t^ 
become the orchard and vineyard of the.!ieighbouring and populous 
luce of Bengal, much as the K: asia Hills have for centunes supplied a 
wi*‘h oranges. ^ 

MANUFACTURE OF RAISIN-^ AND CURRANTS. 

: t would be beyond the set^e and cr.u- icter of this work (o deal tullv 
with ih(: .subject of the manufadure of erlier wine or raisins, since ue.. 

.vim lilt. . luj.. I •itii ililrrs r ill he said to I'c at ptvsenl 

tiiese branches ot the t aoe .ji iis u." . r 

v. 
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largely practised in India. Leaving, therefore, wine manufacture entirely 
out of consideration, a few brief passages may be furnished on the subject 
of raisins and currants. Dr. Aitchison says that “ In Herat and its vici¬ 
nity the largest amount of raisins are preserved, and much of the vine and 
spirit's prepared. Throughout the country generally a syrup or very thin 
treacle is made from the juice of the grape.” Dr. Cleghor n*s account of the 
manufacture of raisins in Kandwar has already been quoted (see p. 234), and 
it does not appear that the system pursued anywhere in India differs mate¬ 
rially from that in Afghanistan. Before, however, giving the recent inform¬ 
ation which has been collected officially, it may be of interest to furnish a 
passage regarding an experimental manufacture of raisins in the Nizam’s 
Dominions, Hyderabad, reported in 1840:— 

Four boxes con'aining specimens of •unrious sorts of Raisins prepared under his in- 
spection from Grapes, the produce of the country. Presented by Dr, r<, Riddell, 

** The Raisins here presented were prepared from’three varieties of g^rape : — 

The Saiboe, a white grape, which sells generally at two seers for the rupee, and 
is consequently too expensive to be converted into raisins, except as an experiment. 

The Fukerie, a very luscious water-grape, sells from twelve to twenty seers the 
rupee. 

The Bokirie is still more plentiful and is extensively cultivated, as front its cheap¬ 
ness the grape is consum^id by the poorer classes. Sixty seers is the quantity that 
may be obtained for a rupee. 

The plan pursued by Dr. Riddell, in the preparation of these grapes, was simply 
to get them in as ripe a state as possible, and expose them occasionally to the sun on 
mats, turning them as n*icessary; they were dry in ten or twelve days. One box 
c«mtains raisins prepared from the Bokirie grape after the method laid down in 
Grey S Pharmacopoeia. Dr. Riddell does not think he has been so successful with 
this latter as with the grapes treated in a more simple manner, but washes to obtain 
information on this point from the Society, being anxious, now that he has quitted 
that part of the country fRunnun, to induce the natives to whom he has taken the 
trouble of pointing out the mode of preparing the grape, to carry on the experiments, 
as it is probable if properly attended to, that this staple may beconoe a much greater 
article of commerce than it is at present.'* 

In April 1891 Mr. Dwyer of Mianwali, Bunnu, in the Panjdb, ad-^ 
dressed the Government of India on the desirability of obtaining informa¬ 
tion on ihe subject of the methods pursued in Afghanistan in the manufac¬ 
ture of raisins. Mr. Dwyer asked some six questions. Mr. E. H.S. Clarke, 
Deputy Registrar of the Foreign Department, furnished the following reply, 
which will be seen to deal with the various questions raised by Mr. 
Dwyer:— 

I can personally answer nearly all Mr. Dwyer’s questions. At different times. 
I have seen a good bit of the grape-drying process in various parts^ of Afghanistan j 
and at one of the large villagas of the southern slopes of the Hindu Kosh in 1886 I 
made some enquiries about the process, my attention being attracted to the quantities 
hanging up to dry in the shade of the houses. 1 will endeavour to answer Mr. Dwyer 
seriatim, 

I. How is the Kishmis grape dried in Afghanistan ? 

The Kishmis* grape is a small green grape (not black), Very sweet when ripe, and 
seedless. It is dried in two ways—by exposure lo the sun; by hanging up in the 
shade. Those dried in the sun become of a red-brown colour; those dried in the 
shade of a dead green. The sun-dried grapes are considerably cheaper than those 
diied in the shade ; and naturally so ; for the latter have to be hung up in the rooms 
or verandahs of the houses : and moreover, the bunches are pic ked while the Kismi.s 
is siiil'alher tart, or little moie than halt ripe and consequently smaller. A man 
may have a very large vineyard, and yet very little space for drying in the shade, 
i.,\, in the verandah or rooms of his house. The local name for these grapes when 
dried is Kishmis-i-sayagi. The sun-dried grape is Kishmisd sarkh. When quite ripe 
the biinche*' arc picked and spread on the roofs of the houses, or on a patch of hard- 


* The bunches contain an immense numbai oi grapes, the skin of which is very thin. 
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ened ground near the house, in the full blaze of the sun. Sometimes a c 

keep off the wasps, but more often than not, tliey are just left alone. ^ > 

2 and 3. What are the processes the grape is put through before it is exp 
Why is the Kishinis not dried in bunches instead of loose . ^ fUoco 

The Kishmis is partly dried in bunches. Were it otherwise, the juice o 
small grapes would be lost, and the roof or ground whereon the grapes , 

would become a mud-heap. When the Kishmis is half-dn^, it is stripped 1 
bunch, and the drying completed, either in the sun or shade as the case may 
I believe they are subjected to no other process whatever. 

4. To what degree of ripeness should the Kishmis be allowed to reach be 

removal from the vine for drying ? m 1. 

This 1 have answered above ; half ripe or let us say while still rather tart 
green variety, and fully ripe for the Kishmis-i-surkh. t j 

5. How many days does it take to dry the Khhmis ? I am sorr_y I do not remember. 

I should think, however, not more than zo days for either kind, f.r°J" .V'f 

that I saw many lots ready for export plucked from the mnt;- 

ri^e grapes. Much would depena on the heat of the sun and the state of 

** *6!'How should the Kishmis be packed fdr export -in bags or packing casra? 

1 have never seen them packed in cases. It is t''e~8han^^ 
istan to pack them in sacks, and it seems to answer well. It would “rtamly not be 
wise to attempt wooden cases in Afghanistan where the transport would be entirely 

The information desired by Mr. Dwyer being of considerable public 
interest, Sardar Muhammad Afzal Khan, British Agent at ICdbul, was in¬ 
vited to furnish any information he might be able to procure, and the reply 
obtained by the Government of India amplifying in many essential 
features the knowledge already possessed in India, may be here pub- 

Fo^ vine lands of the KAbul district—Istalif, Gozar-i-m_ama-Kh^atun, Katakan, 
and Nanchi—arc among the more notable vineyards of Afghanistan. The fre^^h fruit of 
the vine is termed Angur, and the dried grape is generally known os Kishmish. I he 
latter terni is, however, specially applied to two of the imneties of the fresh fiuit, 
Dr(>bablv because they were the only fruits that were generally diicd for f»'adc. 

^ There were seventeL known varieties of grapes in Kabul, “"f 

black A'wAwis/i, Khalili,Ashkari, Husatnt, Kandari, Joat, Goladani, \\\\\iK. Sahw>., 
red Sahibi, Al-i-josh, Ayala, Rish-baba, Lai Monaka, Utda-i-gao, and Aa/^^ 

Raisins are of three kinds in Kabul and are dried in two ways, wir., first by hang¬ 
ing the bunches of the fruit in the shade, and second by exposing them to th^c heat of 
the sun; the first is called Kish mis hi-i-s ay ap or the shade raisins, and the second t 
is Kishmish-imftabi or the sun raisin. The fruits intended to be dried in tbe shn..h , 
are severed from the vine in bunches or in clusters, and gathered generally in the begin- 
ning of September. They are then removed from the vineyards to the lo ty roofed i 
shades built of mud and straw, where they are hung upon ^ 

wooden poles, suspended by thick ropes. The time required for the drying of the fruits 
is generally three months, should the climate be dry; but m * 

climate, the time should be six months. At the end of the period rjf drying, th- 
poles are shaken, and the dried fruit pouf down 

sometimes built so large and spacious as to contain 25 to 30 A/tar7Vrrs a Aha, .jar 

‘“'"Kripesinrndcd'obc dried In the sun are also gathered in bunchy at the- 

tud of September or the beginning of October and spr^d on the ?>ouncl. ^ ^ I C'lod 
of i ving varies from 30 to 40 days according as the raisins are exported socm 01 late. 
Shoui^^t^oy bfexportid early, th"ey are e.xpSsed to the.sun 4o£ays. but ..they 
exported later they arc dried for day. only. During 7 

turned often up side and down. At the end of the pciiod th & P . 

froni the bunches by Uie hand, the tops going always with the fiuit. • - j 

In no case is the fruit left on the vine to d-y, because the tinic q beinu- 

would be very long and the sotting in of tlic winter puts it m the d ^ ^ h 

rotted by rain or snow. Besides, tnc fruit drops on the grouno, and is eatc y 
and mice, and thus the cultivators lose produce. ^ -c ‘b- Af- 

The stated time of gathering th- fruits is the only deg cco| ^i^pcncr. _ 

^ Till • means that the grapes Lo be drit d in the . acii are ' i,^1,’ 

beulnninj of S.*pUmiber (bdol They arc ouitc ripe), and that tliu: e t^ be diu J -he 
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ghana are said to know of. The wholesale rate of the sun dried raisins is i 81 i> to 
64U1 a KAbul rup^e according to the fluctuations of the market and the forecast of the 
crop in Kabul; while the shade raisins,or Sayagi, are sold at 10 to 32flj a Kdbul rupee. 
The Manakka raisins> however, are dear f the wholesale rate never exceeds 241b a 
Kabul rupee. 

Every kind of raisin is packed for export by the Afghans in gunny bags, along 
with dried tops, to prrevent the fruits sticking together. If the fruit be packed in- 
wooden boxes^, they would reach foreign countries in a better condition, but the ex¬ 
pense would be proportionately increased and consecmently there would be risk of the- 
demand being lessened and the market grow dull.*’ 

Since the above information on the- subject of the manufacture of rai*- 
sins, etc., passed to the press, the editor has had the pleasure to obtain two 
other communications on these subjects, dated June 1892. As these 
amplify very materially what has already been said, though going over the- 
same ground, they may be published in full. The first communication, it 
will be seen, is a memorandum from the Political Agent and Deputy Com- 
missioner, Quetta and Pishin. The second is a translation (also furnished 
by Major Gaisford) of a Report by Kazi Jefal-ud-din, Extra Assistant 
Commissioner, Quetta. 

Memorandum regarding the method adopted by the Afghans for the preparation 
of the Kishmisk grape for export. 

The following descriptions of grape are used for preparing kishmish 

(1) Haita, a long white grape, called Abjosh when dry. This grape is 
collected when ripe and three mixtures are prepared. 

{a) I he first is made of 4 seers of Barak, a kind of grass which gro^vs in Kan¬ 
dahar (Ephedra pachyclada) to i maund of water. The mixtuie is boiled. The 
bunches are dipped in this whilst boiling hot. 

{b) The second mixture is prepared of lime i, water 8 parts. This is boiled and 
then allowed to cool. The bunches, after being taken out Uom the Barak mixtuie, 
are dipped in this. 

(c) The third mixture is prepared of potash crude (khdr)^ i and water 6 
parts. This is boiled and then cooled. The bunch is dipped in this after the lime 
bath. The grapes are then laid out on mats in the sun to dry, and are ready for ex¬ 
port in about fifteen days. 

The Abjosh is much'prized and sells at Quetta from R12 to R15 per maund. 

(2) The same grape, Haita, is plucked when fully ripe and dried in the sun. 
This takes about thirty days. When dry it is called iwdnrtAtf, and sells for k5 per 
maund. 



lectly ripe, and the bunches laid out on mats in the sun. It dries in about fifteen 
days and is then ready for export. It sells at 3 seers pci rupee. 

(4) Khaya Ghulaman is another sort of grape. It is a loni^ bla< k grape, 
and when dry is known by the same name. This is taken off the plant when per- 
fc.'tly ripe, and dried in the sun on mats and is ready for export in fifteen days. It is 
sold at 3 seers per rupee. 

(5) The ** I ar Angur, or black grape, is another sort that is dried, and wlicn 
dry it is called in Pushtu Tor Uchki; in Persian Kiskmish-i-siab, and known- 
commercially as the Drdk. This is dried and prepared in the same manner as 
the Khaya Ghulaman, It is sold at 4 and 5 seers per rupee. 

(6) Another grape, which is white but ncv-crthclcss Unown as the Lai Augur, 
is also dried and in this state goes by the name of Lai Uthki. This is the best sort 
of the Kishmish. It sells at tne rate of 2 seers per rupee 

(7') rhe must extensively grown mape is the Kiskmiscc and wliich when dry 
is known conimcrcially as Kishmish. It is a small round seedless grape. Tlic 
i)unche . when perfec tly ripe are hung up to dry in wcU-vcntilated rooms -not in t!jc 
flun—and arc ready for export in a month. To be properly ciued they must, however, 
be picked before the autumn and before it begins to get at all cold. When per- 
fcn tly dry, the j^iapes are picked off the bunches and any that are bad are thrown 
away. I'his Kishmish is sold at 4 seers per rupee. 

{j.) Two other sorts of grape dried in the same way ate thu Shundokhaui, an 
oval grape and the round red grape, the latter is known when dried as theZn/ khh- 
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misk. the Shundokhani is sold at 3 seers and the Lai Kishmish at Si seers per 

rupee. Both these are seedless. hunches, but when packed for ex- 

"^2. All the descriptions of grapes arc f ^ and spoil it. , 

portation are freed from the stems, ^ th^e "'ak® before they are gathered for 

3. The grapes should always be thoroughly ripe bciore iney a. b 

‘^'^I.^The Kishmish for exportation are first f bfe 

o’fan;S'“.'‘'cfre^^^^^^^ 4 e 7 “packing that the cases are properly 

filled and that no empty spaces are left in the box. ^ 

G. GAISFORD, Major, 

Deputy Commissioner, Quetta and Pishin, 

(t) For drying Khkmtsh 

walls are made of mud and not of .. onrden that is, if a garden contains a 

in proportion to the quantity of , , he^erected otherwise a small one, but in 

large quantity of .grapes thaT^o feet. In all the four 

every case the height of the building sh u ^ ^^be purpose of ventilation. 

walls, holes of about 6x4 shou , while the walls are 

Generally there is one such are^struck into the walls 9 inches deep, 

still wet, sticks of about an inch 1^^^ inside is thus covered with sticks protruding 
The whole surface of the walls on the msme is rnu^^^^ 

from the walls. These sbcks ^e 9 fc-iehmish srrape is well ripened and its 
called the Kishmisfkhana. ^ou^r ^te^at all (which is at Kanda- 

colour becomes ye.llow, that >s> "'J'®" ‘‘ |J„ ^re 'plucked in bunches from the vine, 
bar about the end of August), ‘'?f trap equal to the holes in the Kish- 

Sticks 4 feet long and.i inch m^ameter.mnum 

mish-khana, are provided. many bunches of grapes are hung 

inches deep, the sticks are firmly held there. «s ma^ny d qiantity). In 

on the sticKS as the latter can easily b ( ^yhile the passage of air is not pre- 

the holes for ventilation thorns are 7 up for forty days. After 

vented, no b rds can enttf the room. ,a7 « ‘ b o7Jned and all the stfeks are pulled 
that period the door of the « ^Uppcf^lks on the ground. Then the 

out and well shaken till the dry g{fP^®ff’'°^"%"ousro7ome other suitable place. 
KUhmish is gathered and kept mtto.n the ° „f .talks still 
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"(TKher process is required for preparing the Kishmish than that described 
"■'"Ti) It will appear from the answer to question No. t that the gmpes are dried in 

«■ .h. 

yellow and they give no wur toste •" ^tmg. (l ^degr^^^ 

passed away, otherwise the Kishmish will not dry p p y 

( 5 ) Ths Kishmish giape takes forty days to dry. ,„,i 

(6) There are two sorts of 

^lu7.“T7e7e“A£wsf"‘IS (vulgarly because it is dried in 

the sun instead of in the Kiskmish-khaua 


. . ftir fVit» Atalks for convenience in ^'icking and to rctlv. ^ 

♦ I understand the grapes are shaken off the iiaiKs lot cu 

the weight. H, S, B. 


t of the small Bcdana, or stonclcs-t grape* 


which i alone called Kishmtfh locally. 


11 . S. n. 

i»r .jrrii h rimlth 


tOf the two kinclr of '* fvw’ 

'vhich It iistially dricil in tUc waj 'le«nbcd in par-rgrapn i. 


than the red KUhinish. 


H. 8. B. 
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The people of Afghanistan put it in palao as a condiment. Its export is incon¬ 
siderable. 

The Haiia grape when dried in the sun is called Manakka, but if boiled in 
water it is called Abjosh, (The process of its preparation will be explained hereafter*> 
All sorts of grapes .other than those mentioned above when dried are called 
Woshki.* 

Foreigners call all sorts of dry grapes Kishmish, and as the enauiry made appears 
to be about Kishmish in this wider sense, I will enumerate the different kinds. 
They are as follow:— 

Lai, Sahibi, Shundu Kham,\ Abjoshi,Shana Kishmish, Sara Kishmisht Manak-- 
ka Torey Woshki and Sund Woshki, 

The first three sorts are dried in i\\Q Kishmish-khana, They are only enough 
for presents to notable men and are seldom available for sale. Abjoski is well fitted 
for trade and is exported to India in large quantities. Shana Kishmish is also suit¬ 
able for trade and much exported. 

Its method of preparation is described in the answer to the first question. 

The-process of preparing ih^Sara Kishmish has been dealt with in the answer No* 
6 and the method of preparing the Manakka raisin is the same (f.^., the//ajVa 
grape is dried in the sun). The Tori Woshki is made of black grapes which are dried 
in tne sun. This species of grape is suitable for trade and can be exported to distant 
Countries. 

Tundi Woshki is made of Tttnd grapes, i.e,, of big green grapes. The Tiind 
grape is the most inferior .and least valuable kind of grape in Kandahar. It is wlute 
and round and rather sour and ripens later than other sorts of grapes. Dushab, or 
grape ju'ce, is also made of Tund grapes. Dushab means that the juice of the 
grapes is boiled, and when it becomes thick it is taken off fire and eaten with 
ghee, etc. 

As I have mentioned before, the luzl Sahibi and Shund Khani grapes are seldom 
abundant enough for sale. In Kandahar the price of raisins made of these grapes is 
Ki 2 an En^ilish maund, that of abjosht is R7 per maund, that oi Shana Kishmish K6 
per maund, that of Manakka, Sara Kishmish and Tori Woshki R5 per maund, that 
of Tund Woshki R4 per maund. T he method of preparing Abjosh is as follows 

When the Haita grape is well ripened and its colour becomes yellow, it is picked 
in bunches from the vine.. The bunches, about 6 seers in weight, are tied to a tender 
branch of the pomegranate which bends but does not break. AH the bunches are thus, 
tied. After this a large cauldron full of water is put on the fire. When the water 
begins to boil about 6 seers of Fuller’s earth (Persian Jskhdr) is put in it. After 
some minutes about 2 seers of dry lime is also added. Then the cauldron is taken off 
the fire and the water is allowed to remain unshaken, so that the sediment may settle- 
down. When this is done the dear w^ter is poured off and the sediment is thrown 
away. This clear water is called Tesab. 

Another large cauldron of pure water is then put on the fire and when it begins to* 


♦ froihki in Punhtu aimply means dry grapes and corresponds to our word ** raisin.’* The 
Kishnuih proper is the small red and white Bcdana grape, bui as the Kaal says foreigner* use- 
thc word in the sense of raisin to mean any dried grape. » 

H. S. B. 

t Lai, SnhihL and Shundu AAani are the names of the three better kinds of grapes in Kanda¬ 
har The raisins .nrc called by the same names, but arc only produced in small auantitie# for 
local cons»«nptloD. There arc al«o two other binds called Stu: kh AH and Lhair Ghulanuin. 

’ Ahjoihi and Manakka arc the dried tiaita and Huauini grapes. 

The f/fli/a and /itmairi/grapes arc the large «een grapes exported so largely to Indl.i in 
smaii w.K.ilcn boxes. Shana KUhmnh is the white bcdana ^stonclc-s) grape and is prepared aa 
ill p.-ira irrii»h 1 . 

5j!r<T Kiskmlih in the red bcdana of less value and usually dried In the sun. 

are raisins of any other sort of black grape. “Tor” In Pushtu means 

^ • H. S. B. 

^ 1 itc present r.ntcs In Kandahar for Ahj»ih 1 

[Qi'1 rt.A tytnhki 


ttO per maund, tot^Ton fToshki Rj S, and 
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boil about 3 seers of this Teaab are mixed with it. The branch of grap« which have 
been tied to sticks are then plunged thre^ times in the boiling water. At each plunge 
the grapes are allowed to remain in the boiling water for a minute. Then they are 
put m a basket and washed with fresh water. This is generally done near a stream 
in order that the grape may be washed profusely, so that the eff^t and taste of the 
Fuller’s earth and lime maybe totally removed. After the washing the grapes are 
dried in the sun. The sign of a good Abjosh is that some of the grapes dry up at 
once in one day. When all have been dried in the sun they are gathered and no other 
process is required (7 and 8), Kishmish is packed in bags for export, and no baskets 
or boxes are required. 

Commerce ia Grapes, Raisins, etc.—The grapes grown on the tableland 
of India are eaten fresh as a fruit, and are by the railways yearly being 
more thoroughly distributed from the centres of production of superior qua- 

1 ides, A very large trade is also done in the boxes of half-dried Afghan 
grapes,which reach the plains mostly during the winter months. But an 
even more extensive traffic exists in raisins and currants. Theise come for 
the most part from Afghanistan, very little of the Kandwar dried fruit being 
taken to the plains. The chief qualities of raisins sold in India are the 
Sultanas from Kabul and Persia. These are often very large, are of a pale 
greenish yellow colour, and quite seedless. They are known as Angul 
Drdkh* Next may be mentioned the black bloom raisins—ATa/a Drakh — 
from the same countries. These are the raisins that are most frequently 
used medicinally in India. Lastly, an inferior kind of currants called Muna^ 
kha* The prices, according to Dymock, in Bombay are : Indian grapes 

2 to 4. annas a pound ; Kdbul grapes 4 annas a box containing about 100; 
raisins (Kdhul and Persian) R5 to 7 per »; bloom, R5; Mundkha R3; and 
Angtd Drakh R6J per Surat maund of 37!®. 


DISEASES TO WHICH THE VINE IS LIABLE. 

The reader will have come across, in the above remarks, isolated pass¬ 
ages on the subject of the vine diseases met with in India as, for example, in 
Dr. Oleghorn’s account of the Kanawar vineyards; the closing sentence 
on the Nasik industry; and the remarks regarding Kashmir. There is no 
want of mention of great damage being done, but apparently no writer has 
scientifically examined the disease or diseases that have hitherto appeared. 
In consequence we cannot for certain say whether or not the greatest of all 
plagues to viticulture is or is not in India,-z/ijer., Phylloxera, or Vine Root and 
Leaf Louse. Such information as we possess would, in fact, lead to the sup¬ 
position that the Indian diseases, augmented as they are said to be by damp 
weather, are very possibly all of fungoid growth. The question was, how» 
ever, raised the other day in connection with the importation by Kashmir 
of vines from France. Professor M. Oornu was consulted as to the best 
vires to be sent, and he strongly recommended that unless Phylloxera was 
already in Kashmir, rooted plants should on no account be taken fnmi 
France. The matter was telegraphically referred to Kashmir, and the 
answer came that Phylloxera was already in the State. This assurance 
is the only evidence * ^ the existence in India of that most destructive 01 all 
pests, that the writer can discover, in the fairly extensive correspondence and 
secies of reports that he has had the opportunity of consulting, while prepar¬ 
ing the present review of the literature of Indian viticulture. It may. 
perhc.ps, tlierefore be assumed that Phylloxera is or will shortly ^ 

K-i^hmfr, and, if so, it would ?aem rughly desiralde, in ail -.rforts that ^ 

made to resuscitate the industry m Kandwar andelsev/hcr . , y 

olants be taken from ICashmfr, Europe-or America. That Lhe 
most prevalent on Indian vines ari-, however, of fimmdd origin a^nd, t..v!. - 
f oe (altho if themselves these arr sufficfC*'l!y alarming), thci/.M. no. 
o:vo^,d the means of :-d.aUgencit.>, ahor T ^x-rmination substi- 
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tution of new stock, seems unmistakably the case. The following- pass¬ 
age will shew, for example, that many years ago the Natives of India 
had come to appreciate the value of sulphur in the treatment of one of these 
diseases. 

In the Transactions of the Agri.-Horticultural Society of India fVoI 
I., 104) Mr. W. Leycester furnished Dr. Wallich in (1824) with a transla- 
tion of a book on gardening, written apparently by a Native of India. 
Neither the name of the book nor its date of publication has been furnished 
but a remark, occurs regarding the diseases of the \nne (dakk) which would 
s^m to prove that the disease then most serious was of fungoid nature. 
“ 1 o remove the diseases of the vines, says this author, you make a smoke 
under them with raisins, mustard seed, and sulphur.” At the present day 
sulphur is considered the most effectual cure that is known for Oidium, but it 
is chiefly sprinkled in dry powder over the affected parts. It will be recollected 
that Dr. Cleghorn identified the disease seen by him in 186300 the Kaniwar 
vines as the fungus known as Oidium. A specimen seen by the writer of 
a diseased leaf from Bashahr app&,red to be a Peronospora. It may thus 
perhaps, be admitted that the first and most rational course, by which aid 
could be rendered to viticulture in India, would be the institution of a 
thorough scientific investigation of the vine diseases at present idling in 
the vineyards of this country. It would be beyond the scope of this article 
to furnish a detailed account of all the vine diseases, indeed, of even the 
more common ; but it may, perhaps, assist those interested in the subject to 
have the chief facts exhibited of the three great vine diseases, vis. 
Phylloxera, Peronospora, and Oidium. It is quite possible, however, that 
Indian vines possess certain special and peculiar diseases of their own 
unknown to European students of this subject. 


I. Phylloxera vastatrix. Planch^ 

The Vine Louse. 

Syn.—P emphigus vitifoli^e. Phylloxera vitifolias, P/VrA. 

References.— Vines and Vine-culture by Barron, is6 ; Several volumes of 
Reports presented to the InsHtiite deFrance {Acad, des Sciences) ; Observ 
Les Parasiiaires do la Vigne, iSSi; Nicholson 
Dictionary of Gardening; hew Bulletin, iSSg, 66,230 2^6 

fu etc'' Entomologist,' 

Habitat.— This insect first became known in 1854 as a destructive pest on the 
vines of America, when it was described by Fitch. On its appearance in Eurooe 
in 1863 to 1S66 it wa-s referred to its correct genus. In 1866 it assumed vast nronrC^ 
tions in farascon, in the Department of Garo, whence infection spread to Aviemm Tn 
the north, and to Arles in the south. The first Commission, convened to consider tli? 
mi isures that should be taken to check the ravages of this pest, met in 18^ Sin ^ 
then, Cemmisbion after Commission has been held, and a library of books ami 
have appeared. Every feature in the life-history of the insect has been rlaboratAlu 
worked out, but as yot no material progress has been made towards staving the 
calamity that has through this minute insect overtaken viticulture, and^ whirh * 
yearly extending it. baneful influence. The rapidity with which it has spread ovr-r fl,« 
grc.at-r part of the globe may be ai?i>reciated, when it is stated that the nroir=n» ^ 
Singh- inrUvidiial has been estimated to become in one year 5,004.000,000. The f..n 
f almond-shaped and measures i-3oth of an inch in length by i- 5 oth in 

Peculiarities and Characteristics —The Phylloxeridae, .nv-: Mr A 
Murray arc Ii.t.rmed|atc between the Coeddae and Aphides. In the early part 
of It-, eye e the Vine Louse app^ra under two distinct forms, both wingless, the one 
ha-, mg tubcrciti on the back and the .'other destitute o( thesi. The (oVmer is fou^d 
exclusively on the the letter exclusively on the leaves. Mr. Riley Ld Xr 
cn ontolo^stslmveclearly.dcmons.^ that these are one and the same insect and, 
in.l. .-. the root;. iKtvc hcen infc tvd with the leaf form. These insects ar<;. however, w' 

■ aui:J( that they ran scmcely lie scon by the naked eye. but under a Icn-- appear o( a 
flc.-hy texluro and light yellowish brov/n colour. The condition found on the roofs 
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inserts its sucker and thus remains fixed for the rest of its life. In this position the 
female lays her egg’s in groups around her, and at first these look like fine sulphur 
powder, but afterwards they become smoky- grey or black. In about eight days the 
larv£B come out of the eggs. At first these are restless and crawl about, but in three 
days they become fixed like the mother. In about twenty days the females of this 
brood lay eggs generally thirty in number. But certain individuals are moulted five 
times instead o( three times, and become winged. The anterior pair of wings are 
transparent except on the tips which are dark coloured. On escaping aboveground 
the winged form lays its eggs in the down of the leaves and buds. '1 hesd are of 
two sizes, the larger ones being females and the smaller males. But the insects 
that emerge from these eggs have certain peculiarities that may be here alluded to. 
They are again wingless, they are incapable of feeding, and the female only lays one 
egg, which is of a green colour, and is accordingly not easily seen. It passes the 
winter thus, and in spring a wingless insect is hatched, which exactly resembles 
those on the root and possesses from 30 to 24 ovaries^full of eggs. Its descendants 
produce eggs without the intervention of males^ some of them fix on the leaves and 
produce galls, the others find their way to the roots and tenew the subterranean 
generations. How long this may continue without the intervention of the sexual 
males and females has not as yet been determined, but it has been noted that the 
continual renewal causesa reductioain the number of egg-bearing tubes until the 
process ends by the femafe producing but one egg which is sterile if not fecundated. 

Professors Balbiani & Girard, from whom the above lifo-history has been 
taken, rest their theory of the destruction of Phylloxera on the possibility of being 
able to kill the winter egg by smearing the cane with coal tar or some other effective 
means, since it is that generation that renews the attack on the roots. Other writers 
hold that a better agent against this pest is bi-sulphide of carbon, while others hold 
that complete extinpation of vines for a number of years is the only really effectual 

The course now being largely tried toofi^ its origin in the observation made by 
Mr. Riley» that certain American vines were less readily attacked by Phylloxera 
than others^ These are therefore used as the root-stocks or mother-plants upon 
which to graft the superior qualities. The vines chiefly recommended for this purpose 
are V. aestivalis» AfzcAr.—the Summer Grape; V. riparia, Michx .—the River Bank 
Grape; and V. rUpestris, Scheete—ihe Bush or Sand Grape. The last mentioned 
is a purely wild species, never cultivated on account of its fruit, but the other two 
yield well-known American-fruits such as^ (V. aestivalis) the Virginia seedling, the 
Cynthiana, Herbemont, etc., and (V, riparia ) Taylor Bullet, the Dela ware, the 
Ciinton, etc. According to Planchon {DC.f Monogr. Phaner.y V.^ Pi. //.) the 
most recent author on Vines— V. riparia^ Michx, includes V. ▼tllpina, L., V. incisa, 
Jacq.t and V. cordifolia var. riparia. While V. palojata, Vakl.f and V. vir- 
giniana, Poir^ constitute but a variety under V, riparia and V. SoXonxs, Plam k. is 
a hybrid form from that species. The interest in these America a vinesj at the present 
moment, is, however, chiefly as mother stocks om which te graft other grapes. It 
must be added, however, that a wholesale extermination of existing vines (unless 
these are hopelessly attacked by Phylloxera), and the substitution of Amei ican roots 
upon w’hich to graft, would, by no means, be recommended by the majority of writers, 
<;ince it is believed the advantages claimed are not at all likely to be permanent, and, 
indeed, many authors hold that the American stock does not give, in every cliriiate 
and soil immunity from this gi»at scourge. The coiirs-is known as the American 
svstem is therefore, more palliative than curative. But, as alre.ady suggested, the 
advantage claimed by that system might, in India, be more easily attained by the 
study of the effects of Phylloxera on a fairly extensive series of indigenous species 
ifsomc of the Indian species are closely allied to the American forrns employed for 
vraftine) in order to see if we do not already possess alserviceablc stock, mstcadol Uic 
less hopeful course of acclimatising plants, which, in the process of acclimatisation, 
may lose their immunity to Phylloxera. The full force of this idea will beapparent 
when it is borne in mind that V. riparia, Mi'hx. (one of the vines now recommended 
as a grafting stock), has by Planchon been regarded as identical with V. vulpina, 
L.y a form which is probably scarcely distinct from the Indian species, V. parvifoha, 
R(fxb. 

2. Oidutm Tiickeri. 

Vine Mildew. . . .. 

This disease is said to Iwvc been known in America long bcfoi e it was observed in 
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Europe. It was first seen in England, at'Ramsgate, in 1847 by agardener of that town 
in honour of whom the Rev. M. J. Berkeley gave it the name it is now known by. 
It was detected in France in 1S48. By 1851 it had spread over all the vineyards 
of Europe, and in the following year it had reached Madeira. From the remarks 

whl North-West Provinces, it 

will be seen that Dr. Cleghorn identified the disease that had done so much harm 

there (from 1855 to i860) as Oidium. There is no direct evidence in support of an 
importation of that d-se^e by I ndia from Europe or America, however, and it is there- 
fore quite possible that Dr. Cleghorn may have been mistaken. It is, therefore, 

r f bject should, for so many years, have been left 
in a state of complete neglect, for. if the disease of Kaniwar be actually Oidium it is 
by no means necessary tq^-arry to India (as lias been proposed) American vines in the 
hope of curing a malady which a few pounds of sulphur would accomplish more tho- 
roaghly and economically. ^ 

1 he vine mildew app^rs to naked eye like a coating of white powder, resting 
on the leay«, twigs, and fruit.^ The diseased parts are often seen to be pale^oloured 
and distorted; the coat grows in thickness and the patches become brown. Oh in¬ 
spection through a microscope the surface of the affected part is seen to have the fila¬ 
ments of a fungus spr^d over the epid^m-cells, and further that from the sides of the 
filaments proceed little suckers which are pushed into the epiderm-cells to draw 
from these the nourishment needed by the fungus. From the upper side of the 
prostrate filaments arise erect branches, each formed of a row of cells, of which the 
terminal ones are conidia cells. Th^, on separating, furnish tho spores, which, falling 
^ extend the No other mode of reproduction has as yet been 

d footed, though, as suggested by Mr. Berkeley, this curious fungus may belong to 
a more fully-developed state, such as the common Erisyphe commiliiis. 

Plants suffering from this disease have a mouldy disagreeable smell* The 
fungus spreads rapidly in moist weather, is checked by dry air or heavy rain, but seems 
to be most frequent when warm, moist weather succeeds on damp cold sunless days 
with a stagnant atmosphere. Where mildew has appeared, tho only effectual cure is 
Sulphur or certain preparations of sulphur. The modern usage regards the burning 
of sulphur, however, as dangerous, for although it will effectually kill the fungus, it 
may destroy the vine as well. The most successful method is to dust flowers of 
sulphur Over the affected parts. This will, in the course of a few days, kill tho fungus, 
when the plant should be thoroughly washed, otherwise the grapes may be injured. 

3.*~Peronospora viticola. 

American Mildew. 


This parasitic fungus has been known on the American vines since 1834, but It-was 
only introduced into Europe in 1878 on some vines intended to replace those destroyed 
by Phylloxera- It has since spread throughout France and Algeria. In its life-history 
it differs in no essential feature from Peronospora infestans —Potato Mildew or 
Peronospora arborescens —the Opium Poppy Blight {see VoL Vl.y 72^74), America 
thus not only gave to Europe the most dreaded and dreadful of all the insects which 
attack the vine,^* but in her efforts, to try and eradicate the injury already done, she 
added a further scourge in Peronospora. This fungus attacks the under-surfaces of 
the lcavfi!}.of the vine, about the time of the vintage in August; they become brown and 
shrivelled as if scorched by the sun or bitten by the fro-st. When the fungus first 
appears it looks like irregular patches of a whitish colour, which soon change to 
a leaden or brown colour and seem as if dry. “ The tissues of the leaf are traversed 
by mycelium, furnished with hausioria or suckers, for taking food from the cells; and 
the white spots bear myriads of the erect, fruiting branches of the fungus, each re¬ 
peatedly divided into throe, less often into two branches. The terminal branches are 
chort.and on the tip of each is an egg-shaped spore. In the spore there grow five or 
six smaller spores (.rno^pores), which e.^ape by tho bursting of the cell-wall of the 
£.p<.re, and can -wiin about in dew-drops and moisture of any kind: and at last the 
zocsporcG settle down on the leaves, push a slender tube through the epiderm, and 
give rise to a new plant. 1 he diseased vines produce defective cropi of fruit The 
grape-: also may be attacked. The re.sting, or sexual spores of the fungus have been 
found in VitlE aestivalis; they have a thick, smooth, yellow coat” {Nicholson 
Diet, of Gardening) Aj is i^ll known in the case of the potato mildew, sexual 
spores {Oogonta and their contained Oospores j arc not e^i>(3ntially necc<^':arv for the 
perpetuation of a fungus of the class here dealt with (see VoL VI , ;v) provided 
portiom of the mycelium bo Isufficiently protectcdl thrt ughout the winter in'perennial 
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stems or other portions of the host. Still it would seem^ worthy of considerati i! 
whether V. ffistivalis, the host on which the Oogonia of this dangerous parasite uv , 
should not be excluded from the vineyard. ... i rN M 

It will be observed by the Note at the end of this chapter, that Professor « 

Cornu regards copper a sure remedy for this disease. It would seem ^ ^ ^ 

advantage claimed is more due, however, to the selection of cuttings likely to 
from portions of the mycelium than to any advantage gained by the _r 

The fungus must lierdeeply imbedded in the tissue, and therefore beyond tne 
the copper or any other external application. 

In addition to the three diseases described above, the vines of Europe 
and America are subject to the injurious visitations of many other pests, 
both of an insect and fungoid nature. Of the former may be mei^oned 
by name the Red Spider (Tetranychus telarius) ; The Thnps (Ttaps 
minutissima) ; The Mealy Bug (Dactylopius adonidum); The \ me Scale 
(Pulvinaria or Coccus vitis) ; The Vine Beetle (Lethrus cepnalotes); 
The Vine Weevil (Curculio Betuleti); and the Vine Tortrix or Moth 
(Tortrix vitisana). Of fungoid diseases many more have been de¬ 
scribed. The roots have been found destroyed by four fungi, vie.y the 
Rhizomorpha stage of Agaricus melleus; Dermatophora necatrix ; Roes- 
leria hypogCBa; and by Fibrillaria xylotricha, Glcfiosporium ampelopha- 
gum often does great damage. It manifests itself by dark spots on the 
voung shoots and leaves. These spots are at first round, but they soon 
become confluent. The centre becomes paler coloured or even pinlrish- 
erev, owing to the pustles rupturing and discharging their conidia. This 
often does great injury, even killing the plant, but it is effectually cured 
by painting the stems in winter w-ith a fo-15 per cent.solution of sulpha te 
of iron. Could this be the blight alluded to at page 279 ? 

The present brief notice of some of the chief vine diseases may ve^- 
fittingly be now concluded by the following translation (by Mr. 0. . 

Royle) of a report furnished by Professor M. Cornu. Certain cures and 
preventive measures, it will be seen, are discussed, as well as a few diseases 
purposely not dealt w’ith above, since they are sufficiently indicated by Dr. 
Cornu’s brief though highly instructive remarks. 

Notes on the following Questions addressed to Dr. Cornu* 

** The Government of the Cap© of Good Hope having decided to import a large 
number of cuttings of American vines, it would be very advisable to have an opinion 
as to the best method of disinfecting them after their arrival, etc. 

/5/, Phylloxera.—Is the introduction of Phylloxera, possible by means of 

cuttings which have been derived from infected districts ? . 

The introduction does take place by means of the Tvinter egffs\\n\cn are dep^ited 
on the cuttings. These eggs are very rare on the cuttings, accidental, and clitticult 
to find even by skilled entomologists; nevertheless they are met with. 

Is there any known instance of contamination by cuttings alone ? 

Yes; such an instance occu tred in the nurseries established by the Italian Govern¬ 
ment on the island of Monte Christo, although the precaution of disinfecting the 
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Th( tv.n ends of the cuttings should previously be sealed with grafting mastic or 
wax. Theoretically this is very good, but in application it may happen that the solu- 
iion does noiwei every portion^ especially the anfractuosities caused by the buds. At 
such points therefore the poison would have no effect, although it is preci.^ely these 
joints that the insect selects through its instinctive cart for tne sr tety of its 
The Italian Government wished this incident to be spoken of with thegi<?U*?otc -.^- 

cretion, and consequently the newspapers mado very little mention of it. 

Phylloxera tnen only existed in t? n extreme north-west of Ital}'. and the whole 
of tlic nursery on the island was destroyed (1 think in i88u). » ir. • .» j 

Another process of disinfection hro' been proposed MM. BalMmui -nn 
Oouanon. It is based on the fact that . t mi-et '.lurc of 50 (.ibitut 
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122 Fahrenheit) is fatal to organic bodies. The cuttings are plunged for from 
lo or 15 minutes in water at the above temperature, and those eggs thich are on 
the surface would be kiUed, the cutting_ being only partially heated, the vitality of 

IS o’ll."® “ 5 injured. Doubtless, theoretically, this process is much simpler than 

the other, and seems inuch easier of application, but if the temperature is*^ onlv a 
little lower than it should he, the action may be absolutely nil, and this is what 
happens if bundles of cuttings are operated on. It is impossible to obtain a tem- 

Pj^ature of 5 o° in the middle of the bundles, and the ciittings should therefore 

plunged in small lots and in a large quantity of water. o e oe 

When the sulpho-carhonatexs^sf^^, the cutting bears distinct evidence which proves 

the reality of the treatment, but if hot water be used there is no such evidence ^ This 
proof of the treatment is very useful, not in order to prevent fraud, but merely 
for tear of any forgetfulness through which a bundle of untreated cuttings mie-lit 
accidentally become mixed with the bundles of treated cuttings. The safest plan 
however, seems to bo to procure the cuttings of American vines from a region \v^hich 
IS still free>from Phylloxera. There are still such regions in France and the 
appropriate methods of disinfection should still be applied. Of course the’ danger is 
not ^ great now that Phylloxera does exist at the Cape, and especially if the 
cuttings are to be taken into a district which is already contaminated. 

2 nd, Cryptogamic diseases {Anihracno^, Peronospora, Rot.). _These 

different diseases, which do not as yet exist at the Cape, are veiy much to be dreaded, 
and every possible precaution against their introduction should be taken. 

Against Anthracnosis a concentrated solution of sulphate of iron, acidulated 
with sulphuric acid, is used. The sulphate of iron should be freshly prepared in a 50 
per cent, solution ; the sulphuric acid should be added in the proportion of one per 
cent., and the cuttings should be painted \yith the solution by means of a brush or a 
rag. 1 his method is preventive, and is said to be efficacious. 

Against Peronospora copper is a sure and very efficacious remedy. Cuttings 

pot generally seem to be attacked by this disease, and I do not think they are 
ordinarily capable of transmitting its germs. It is necessary to insist on the absolute 
cutting away of all tendrils which nave been herbaceous and may contain the dor¬ 
mant spores of the parasite. The thin, and often dry, extremities of the cuttings which 
nave for a long time remained herbaceous should also, for the same reason, be cut 
away before they are packed. If these cuttings are plunged in a solutfbn of sulphate 
of copper the PerOnospora would probably be destroyed, or, if not, the presence of 
Hie salts of copper would destroy it in case the dormant spores were to germinate, 
A 10 per cent, solution ought to suffice. 

Physalos^ra Bidwellil: Coniothyrium Diplodiella —These two new 
disea^, which have been recently observed in some of our vineyards, have been 
identined as the Black Rot and the of the Americans. They principally 

attack the grap^, but also the leaves. The salts of copper act effectually in their 
ca^ also, but the doses should be strong. One application of the sulphate of copper 
bath would thus get rid of them. It would be quite possible to carry out the sulpnate 
of copper and the sulphate of iron treatment in one and the same operation. 

It may be asked, what influence would the climate of the Cape have on thegerms 
of disc^es which might be transported in the form of eggs or spores, on thecuttings 
What influence is likely to I.e exerted by the voyage, and the high temperature 
winch the cuttings will have to pass through ou their journey ? 

As regards Phylloxera, this disease could only exist in the state of winter eggs. 
The temperature during* the journey might doubtless cause the hatching of these 
eggs. But if the young insects do not meet with any tender and herbaceous parts 
they would probably perish. There is some reason to fear that the cuttings during 
this period might begin to vegetate, and might thus just supply the food required by 
the insects which greedily devour the aerial portions of the American vines. There- 
fore any parts of the cuttings which have begun to vegctitc must be rcmor':c!cssly 
removed and destroyed on the spot, alter which it is prudent to apply the sulpho- 
curbonate treatment. ^ 

different courses of treatment likely to have any influence on each 
other? Might they neutralize or destroy the action of one another.^ 

The two salts of copper and iron, and the sul|iliuru; acid c. hich is added to the solu¬ 
tions may co-exiat separately and act tvogethe» without producing any inert compound 
by their reciprocal reaction*. But it h noi the ramc with the sulpho-carhonato and 
the sail:; in question. It would therefore be well to carry out in Europe before the 
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Trade in Wine and Bfandy. (G. Watt.) 


voyage the^ treatment with the sulphates. It would only be on the arrival of the 
vines at their destination that the treatment with sulpho-carbonate would take place. 
Ihe mutual reaction would then produce two inert precipitates (the sulphides of 
copper and iron), W'hich would have no effect on the mngi. It would therefore 
well to leave a considerable interval, such as that of the voyage between the two’ 
treatments in order to allow the saline solutions to act for a longer period on the 
cuttings, b V 

trade in wine and brandy. 

This may be sajd to be very unimportant when the immense population 
of India is taken into account. The consumption of foreign wines and 
spirits may, in fact, be said to be almost nominal. 


Statement of the Imports from Foreign Countries of Wines^ Brandies, etc. 



18S6-87. 

1887-88. 

1888-89. 

1889-90. 

1890-91. 

Wines— 

R 

R 

R 

R 

R 

Gallons. 

Champagne . 
Claret . 

Port , , 

Sherry , . , 

Other Sorts , 
Brandy , 
Liqueurs 

10,75,566 

6,96,005 

4,96,137 

4,17,705 

4 ,S 7 , 7 i 6 

29,05,067 

*,58,078 

11,39,117 

7,11,014 

5 , 59 , 09 * 

3,92,651 

4,84,417 

26,55,781 

1,62,129 

11,42,362 

6,14,000 

6,04,858 

3,53,252 

5,22,881 

25,64,080 

1,63,775 

10,86,005 

6 , 11,755 

5,27,283 

3,23,807 

5 , 59 ,*30 
22,63,543 

1,60,391 

11,25,411 

5.64,513 

5,90,157 

3,31,281 

5,87,028 

22,63,448 

1,69,154 

44,889 

113,866 

77,998 

42,672 

82,671 

333,237 

11,587 

Total 

62,36,274 

61,04,100 

59,65,208 

55 , 3 *» 9 i 4 

56,30,993 

696,920 


It does not seem necessary to do much more than exemplify the coun- 
mes of supply and the shares taken in the trade by the provinces of India 
during the last year of the above series. 

Cha?npagne. —Of the total supply shown for 1890-91, the United King¬ 
dom furnished 39,383 gallons, France 4,120 gallons, and Belgium 1,201 
gallons: the balance came from Italy, Germany, Austria, Hong Kong, 
® 11 receiving provinces, Bengal took 18,339 gallons, Bom 

04 gallons, Sind 5,747 gallons, Madras 4,587 gallons, and Bubay 


Claret —The United Kingdom furnished 56,791 gallons, France 42,444 
gallons, Italy 4,684 gallons, Austria 3,338 gallons, the Straits Settlements 
Germany 1,040 gallons, Ce^Ton 950 gallons, Australia, 743 
gmlons, and the balance in smaller quantities from Alalia, Greece, Eg>7)t, 
Aden, Turkey in Asia, etc. The receiving provinces were : Bengal 38,820 
ga Ions, Bombay 33,973 gallons, Madras 20,870 gallons, Sind 10,464 
gallons^ and Burma 9,739 gallons. 

' United Kingdom again h^ded the list, having supplied 

^7,706 gallons, France 5,3^ gallons, Spain 3,711 gallons, etc. Bombriy 
and the provinces it supplies appear to consume relatively very much 
^ore port than Bengal, ‘vis.^ 3^»59^^ gallons to Bombav, 19,588 gallons to 
oengal, 14,034 gallons to Madras, 8,797 gallons to Sind, and 4.983 g illons 
to Kunna. 

The United Kingdom furnished 34,851 galh ns Spain ! 
p'dlons, Malta 1,5^ gallons, Germany 1,290 gallons, and 281 
roiri the Straits ^rotdements. The receiving proviners w* r • Boirhay • 
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15.759 gallons, Bengal 14,110 gallons, Sind 5,171 gallons, Madras 5,028 
gallons, and Burma 2,604 gallons. 

Brandy.—‘'I'he United Kingdom contributed 173,317 gallons, France 
iio,5QO gallons, Germany 27,902 gallons, Belgium 10,293 gallons, Egypt 
343 gallons, Italy 274 gallons, Ceylon 120 gallons. Straits Settlements 
228 gallons, and very much smaller quantities were obtained from Spain, 
Malta, Aden, China, and Japan. The receiving provinces were Bombay 
114,528 gallons, Bengal 81,856 gallons, Burma 57,404 gallons, Madras 
36,143 gallons, and .Sind 33,306 gallons. 

It is perhaps undesirable to analyse the returns of liqueurs and other 
sorts of wines; sufficient has perhaps been indicated to show the position and 
extent of the Indian consumption of foreign wines and spirits. One of the 
most remarkable modern features, perhaps, has been the decline of the con¬ 
sumption of brandy and the substitution of w'hisky, especially so in Bengal. 

Although Kashmir wine has been shown at several exhibitions, and has 
commanded high commendation, still it may be said that India practically 
produces no wine, so that the foreign imports represent her total con¬ 
sumption—a remarkably small consumption when compared with that of 
almost any country in Europe. Of course the imports here shown by no 
means represent the total consumption of alcoholic beverages, but they 
denote the extent to w'hich it can be said that India is learning the 
“craving” for foreign wines and brandies. The amount of whisky 
imported last year was slightly in excess of the brandy, namely, 388,637 
gallons, of which Bengal took 141,412 gallons; the gin imports were 
70,267 gallons, Burma having taken the largest share, vts.t 29.847; and 
the rum imports were 27402 gallons, of which Burma took 19,051 gallons. 
The total amount of brandy, whisky, gin and rum import^ by India 
in 1890-91 was, therefore, 809,553 gallons. For some years past Govern¬ 
ment has practically import^ no wines nor spirits, so that the above, less 
the re-exports, might be assumed to represent the consumption, since the stock 
in hand may be regarded as a fairly constant quantity. The exports of 
Indian spirits of all sorts were last year 34,975 gallons, and the re-exports of 
foreign spirits came to 11,577 gallons, so that the net import from foreign 
sources would have been close on 800,000 gallons. As in all other 
countries, India has two items of revenue from alcoholic beverages, vtB,, a 
customs due on imports from foreign countrit s and an excise duty on 
local manufactures. The imports yielded a customs revenue last year 
of close on ^600,000, but the corresponding receipts by Great Britain and 
Ireland on their imports came to over ^6,000,000. The total customs and 
excise revenue of India in 1800-91 on w'ines, spirits and beers, etc., was a 
little over five millions, or if the receipts derived from the Indian consump¬ 
tion of opium and drugs be added, the total customs and excise income 
may be said to have been a little over six million pounds sterling, or one- 
fifth the corresponding revenue obtained in the United Kingdom. Thus 
the approximately 300 million inhabitants of India afforded a revenue to 
their country, from these sources, which was one-fifth only of that paid by 
the It'ss than 30 millions of the mother country. From these f icts some 
idea of the relative consumption of intoxicants in Great Britain and India 
may be obtained, but were the value of the articles consumed to be taken 
into consideration, the comparison would manifest still more seriously the 
luxury, and it might almost be called the alcoholic indulgeiuc of the 
United Kingdorii. {Conf. with article Narcotics, Vol. V., 3f2-338, but 
in table on page 33S for “ Rs. ” read *• Rx.”) 

Vitriol, Blur,— sec Sulphate of Copper; Vol, 11 ., 649. 

Vitriol, Gribn,—SCO Sulphate of Iron; Vol. IV., 523. 
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An important Commercial Tan* 


(J, Murray,) 


WAGATEA 

spicata. 


Vitriol, White, —see Sulphate of Zinc. 


VOLUTARELLA, Cass,; Gen, PI, II., 4^6, 

[/, //jp/ CoMPOSITiE- 

Volutarella divaricata, Bmih.; FI. Br. Ind., III., 383; Wight, Ic.> 

Syn. — Tricholepis. pRocuMBENS, Wight; T. Candolleana, Wight; 
MiCROLONCHUS DIVARICAtUS, DC,; Centaurba divaricata. Wall,; 
Carduus ramosus, Roxb. 

Vern.-'Bad award, pERs. & Bomb. 

References.— /?d>Ar 3 ., FI. Ind., Ed. C B.C.,595; DaU, & Gibs., Bomb. FI., 
i 3 i; Dymock, Mat. Med. W. Ind., 2nd Ed., 466, 

Habitat.—An annual, straggling, stiff weed, found in Central, North- 
Western, Western, and Southern India, from Behar and the Upper Gan- 
getic plain to Lahore, and from Sind to Mysore and the Deccan, ascending 
to 3,000 feet in the North-West Himalaya. 

Medicine. —Dymock informs us that this plant is described by 
Muhammadan writers as the shau hat^eUhaida of the Arabs, the lufiniki 
of the Turks, and the sanahhurd of the Syrians, and is also known in Per¬ 
sian as kan 0 ar~i‘sufed and asfar-i-bari. It is considered by these writers 
to have tonic, aperient, and deobstruent properties, and to have the powder 
of driving away noxious reptiles, when kept in a house {Makhzan^el- 
Adiviya), The indi|fcnous plant does not appear to be known nor valued 
in India, but the dried drug is imported into Bombay from Persia {Mat. 
Med. W. Ind.), 

(J. Murray.) 
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WAGATEA, Dalz.; Gen. PL, /., jdc?. 

[ ^99S I LFGUMIKOSiE. 

Wagatea spicata, Dah. ; Fl. Br. Ind., II., 261; Wight, Ic,, i. 

Syn.— Ci€SALPiNiA MiMOSOiDES, Heyne ; C. ferox, Hohen. 

Vern.— Wdkeri, Mar. ; Wakiry, wagati. Bomb.; Vdgdti, Kan, 

References,— Dale. & Gibs., Bomb. FL, 80; Gamble, Man. Timb., 13S ; 
Lisboa, U. P’. Bomb., 217; Gazetteer, Bombay, XV., 7g ; Wardle, Letter | 
on the Pods as a 1 anning material. , 

Habitat.—A robust, woody, prickly, climbing shrub, found on the 
Western Ghdts. I 

Tan —The pods contain a large proportion of tannic acid, and promise | 
to become a commercial tan of some importance. Samples were sent j 
for examination to Mr. Wardle who, in a letter to Sir Louis Mallet,! 
May 15th, 1879, wrote as follows In these pods the relation by j 

weight of the seeds to the. husks is as 28 to 23, that is. 51 parts by j 
weight of pods conlmning seeds consist of 28 parts seed and 23 parts 
• husk or outer shell. If the seeds could be extracted from the pods when 1 
the latter are ripe, the husks would have the same value a? sum^^ch. I 1 
have used Luventhal’s permanganate of potash process which gives the t 
permanganate value and is reliable Processes professing to give per- 
centages of tannin are liable to error from each vegetable substance i 
coniainiiig tannin of varying properties and constitution, which aflects | 
their accuracy. But, to prevent confusion, I have added the percentages [ 
of tannin calculated from the permanganate values. | 

The figure’s showing the permanganate values repr€.^r:nt the number i 
cubi^ centimetres al half decinormal solulicn of potassic pcTmrtnprr.nate I 
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WALLICHIA 

densiflora. 


Walking Sticks. 


TAN. 


OIL. 

Socds. 

3 


5 

6 


equivalent to the tannin contained in 20 c. c. of an infusion of 5 grammes 
of the substance to be analysed, in one litre of water :_ 


Estimation of tannin— 

Permanganate 
values of tannin, 
—accurate. 

Percentages 
of tannin reliable 
only inter se. 

—in seeds alone. 

—in pods alone. 

—in pods and seeds together .... 

0*7 

6.15 

3.1 

2.13 

19*17 

9-66” 

^ 


L.ioiwrua wiiLCd, Avij uii uscu in lamps is ODLainca trom this plant.’* 
The writer can find no further information as to this oil, but it is extreme¬ 
ly probable that it is obtained from the seeds. If this be so, and if the oil 
be of any value, the seeds extracted from the pods in gathering the latter 
for tanning purposes, would be removed from the category of waste 
material to that of useful commercial products, and would thus enable the 
pods to be obtained more cheaply. Both the pods and the oil are worthy 
of attention, ^ 

WALKING STICKS. 

Walking Sticks^ Timber used for— 

Balanites Roxburghii, Planch.; Si- 

MARUBJE. 

Bamboos, various species; Grami- 

NEiE. 

Cassia siamea, Lamh. 2 Legu- 

MINOSM. 

Cocos nucifera, Linn. ; PALMiE. 

Cotoneaster acuminata, Lindl. ,* Ro¬ 
sacea. 

C. bacillaris. Wall, 

Dichrostachys cinerea, W. fsf A.; 

Lbouminos^. 

Diospjrros Kurzii, Hircn.; Ebbn- 

ACEiE. 

Dodonseaviscosa, Linn.; Sapinda- 

CEJE. 

For information as to these, the reader is referred to the article on each 
in its respective alphabetical position. 

WALLICHIA, Roxb.; Gen. PL, III., 916. 

. iVJ., 419 ; Palm*:. 

WalUchia caryotoides, Roxh., Cor., PL III., t. 295; Ft. Br. ind., 
Syn. —Harina caryotoidbs, Havi. ; Wrichtia caryotoides, Roxb., 
Hart, ^en;(, 

W. densiflora. Mart .,- Ft. Br. Ind., VI., 419. 

Syn. — ll AHlNA OBLONOIPOLIA, Griff ; W. CARYOTOIDES, Wall. 

Vern.— Kala aunsa (black reed), gor aitnsa, Kumaon ; Oh, nh, Lepcha J 
TakosH, Nep. ; Zanoung, Bukm. 

References.— Griffith, Palms Br. E. Ind., t. oyj, a. b. c. • Brandis% 

Far. FI., 549 ; GambU, Mfan. Timb., 419; Kurt, For. FL Burnt,, 11., 532 ; 
Ind. Forests, VIU. 407; XI., 6. 

W. 6 


Grewia populifolia, Vahl.; Tilia- 

CEiE. 

Juniperus macropoda, Boiss.; Co¬ 
nifer.®. 

Parrotia Jacquemontiana, Dene.; 
HANfAMELIDE®, 

Prinsepia utilis, Royle; Rosace®. 
Prunus Puddum, Roxb.; Rosace®. 
Pynis Pashia, ,* Rosace®. 
Sarcococca pruniformis, Lindl.; 
Euphorbiacb®, 

SUphylea Emodi, Wall.; Sapin- 

DACE®. 

Zanthoxylum alatum, Roxb.; Ru- 

TACE®. 
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A violent emetic. {J* Mtirrayi) 


Habitat.—The former species is a native of Chittagong and Burma. 
The latter is a small, stemless palm, common in the outer Himdiaya, from 
Kumdon eastwards, up to 4,000 feet; also found in Eastern Bengal and 
Chittagong. The two species are closely allied and have the same pro¬ 
perties. 

Fodder.—In Darjiling the leaves are used a$ fodder for poneys. 

Domestic.—In Kumaon the leaves are employed for thatch. 

Wallichia disticha, T. And.y in Linn, Soc.Jour,y xi,, p. 6; FI, 

Syn.—W. YvoN/E, Kurs, \_Br, VI., 4 ^ 9 ’ 

Vern.— Katong, Lepcha. 

References. — Man, Timh., 419; Cat. PI. Darjiling, S4. 

Habitat.—A handsome palm of the outer hills of Sikkim, and prob¬ 
ably eastward to Pegu, 

Food.—The Lepchas fell the tree to eat the pith of the stem near its 
summit. Anderson remarks that the berries and perhaps the leaves 
irritate the skin {Gamble). 

Walnut^ see Juglans regia, Linn,; Vol. IV., 5495 Juglandeae. 

WALSURA, Hoxb.; Gen. PL, L, 336, 

Walsura piscidia, Roxb.; FI. Br. Ind., /., 5641 Mkliaceje. 

Syn. — Trichilia coriacea, Rotil.; T. trifoliata. Wall.; Heynea 

TRIPOLIATA, A, JUSS. 

Vem.— Walasura, wallursi. Bomb.,* Walsura, Tam, ; Chadda-vakku, 
Tvalsurai, kanna-kampu, Tam. in Ceylon; Vdlarasi, ‘walurasi, Tel. 

Joe-boe, Burm.; Kiri-kon, kirrekong. Sing. 

References.— Roxb,, FI. Ind., Ed. C.B.C., 366 ; Data. &Gibs., Bomb, FI.* 
37; Beddome, For. Man., Ivi.; Anal. Gen., t. 8, f. 6; Mason, Burma 
& Its People, 539, 759; Thwaites, En. Ceyl. PL, 61; Trimen, Cat. Ceylon 
PL; Elliot, FI. Andhr., 188; O^Shaughnessy, Beng. Dispens., 247 ; Dy~ 
mock. Warden, & Ho^er, Pharmacog. hid,, /., 3^; Lisboa, U. Pi, 
Bomb., 44, 272 ; Gaaetteer, Bombay, XV., 429 ; Ind, Forester, X,, 33 ; 
Agri.’-Hotti. Soc. Ind., Journ. {Old Series), IX., Set., 41. 

Habitat.—A small tree of South and Western India and Ceylon, said 
to be also plentiful in the Pegu, Tounghoo, and Tharawaddy forests of 
Burma (MdLelland; Mason), Kurz, however, does not describe it as 
found in Burma, so probably the above refers to some other species. 

Medicine,—Cor re & Lejanne state that in the Antilles the tree is 
known as Herhe a 7 nauvaise gens or Herhe d michanis, that the bark 
acts as a dangerous emraenagogue and violent emetic. Mr. Hoelings- 
worth of Madras has experimented with it, and finds it to be stimulant 
and expectorant. The fruit of another species of the same genus is said 
by Forskhal to be the jau&teWkai or the emetic nut of the Arabs, with 
whom it is also used as hair wash to kill vermin, and as an ointment to 
cure itch {Pharmacog. Ind,), 

Chemical Composition.—The authors of the Pharmacographia hidica 
state that the bark contains a resin anhydride in the alcoholic solution. 
An agucous extract contains saponin, and an alcoholic extract a large 
quantity of tannin. 

Structure of the Wood.^—Heavy and strong, said to be good and used 
by the Natives of South India for various purposes. 

Domestic.— Roxburgh, and following him many other writers, state 
that the bare is largely employed to intoxicate fish, and that fish so 
caught are not less wholesome than ordinarily- Mr, Hesfingsworth, 
according to the authors of the Pharmacographia Indie firtds that it 
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WEBERA Wattle Barks, 

corymbosa, 


DOMESTIC, 


acts effectually for this purpose, and corroborates the statement that the 
fish killed with it are quite wholesome. 
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' TIMBER, 
20 


Walsura robusta, Roxb,; FL Br, Ind., /., 565. 

Syn-“-M onocyclis robusta. Wall. ; S :ytalia glabra, Ham, 

Vern.— Upphins^, Sylhet ; Gyopho, tsoukmayba, Burm. 

References.—F/. hid.y Ed. C.B.C., 366 ; Kurz^ For. FI. Burma, 
/., 223 ; O^Shaughnessy, Beng, Dispens., 247 ; Agri.-Horti. Soc. Ind., 
Journ. {Old Series), VI., 41. 

Structure of the Wood.—Light red, very hard ; weight 631b per cubic 
foot. 


WATTLE BARK. 


21 


Wattle Bark —The bark of various species of Australian Acacias, 
used fur tanning, but chiefly A. decurrens, Willd .—the Black Wattle— 
(Vol. I., 46}, a species now being experimentally cultivated in several 
districts of India, chiefly on the Nilgiris. The Golden ” or “ Broad leaf ** 
Wattle - A. pycnantha, Bth .—is perhaps, next to the Black Wattle, the 
most valuable species for tanners* bark and gum. A. melanoxylon (Vol. 
L, 53) and A. dealbata-the Silver Wattle—(Vol. 1 ., 46) are also much 
used. But A. floribunda, A. affinis, and others are amongst those that are 
now so largely exported to Europe as Tanners* Wattle; in fact, vast tracts 
of Acacia forest are fast disappearing in Australia. The destruction of 
these forests reached such an extent fn 1878 that the Australian Govern¬ 
ment ordered the matter to be enquired into by a special Board. T his 
resulted in the following recommendations that regulations^ should be 
framed so as to conserve the trees on crown lands; that wattle cultiva¬ 
tion should be adopted by the State; and that certain areas of poor land 
should be leased on the stipulation that the whole of the land should be 
devoted to w'attle cultivation. Many Indian species of Acacia possess 
barks of great value in tanning and are used in place of wattle (see 
Vol. I., 17-61). 

Wax, see Honey & Wax, Vol. IV., 263-271; also Oils, Vol. V., 448, 

[ 457 * 458 . 
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RESIN. 

Shoots. 

24 


WEBERA, Schreh; Gen. PI, II., 86. 

[ /. jop, ^84, (064 ; RUBIACEiE. 

Webera corymbosa, Willd.; FL Br. Ind., III., 102; Wight, Ic., 

Syn. —W. asiatica, Bedd. / W. glomeriflora, Khtb ; W. cerifrra> 
Moon.; Rondfletia asiatica, Linn.; Cupea corymbosa, Z?C. ; 
Stylocoryne sp.. Wall. ; S. Webera,/I. Rich. ; S. rigida, Wight. ; 
POLYozus ? madraspatana, DC. ; Pavetta Wightiana, Wall. 

Vern. — Kankra, Beng. ; Jhanjhauka, Uriya ; Kachuria ckdll, Cuttack; 
Komi, Tel.; Tarana, karani. Sing. 

References.—/ 7 . Ind., Ed. C.B.C., 234 ; Kurtt,For. FI. Burm., 
II., 47 ; Beddome, For. Man.. iJ3 : Anal. Gen.. XVI., f. 2 ; Thwnites, 
En. Ceyl. PL, tigi ; Data. & Gibs., Bomb. FL, tig : Gamble, Man. 
l imb., 226 ; Rhcede, Hort. Mai., //., 1 . 23 ; Agri -Horti. Soc. Ind., 
Journ. {Old Series), VI., 48 ; Ind. Forester, X., 31. 

Habitat. —A large shrub or small tree, found in the Western Peninsula 
from the Konkan southwards, and in Ceylon. 

Resin.—The extremities of the young shoots are often found covered 
with a white resinous matter {Roxb.). 

Structure of the Wood,—Yellowish-white, hard, close-grained; weight 
57lb per cubic foot; used in Ceylon for making fishing-boats. 
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Timbers used for Well-Curbs, {f. Murray^ WELL-CURBS. 


WEDELIA, ; Gen, PL, II,, 3J0, 

[/<:., /. iioj; CoMPOSiTiE. 

Wedelia calendulacea, Less. ; FL Br, Ind., III., 306 ; Wight, 

Syil. Verbesina calendulacea, Linn, ; Joegeria calendulacea, 
Spreng, 

V^n. Bh^nra, bh(higrd. Hind. ; Kesraj, kesardja, kestirid, bhivtrdj, 
bangra, Beng. ; Pi’Oiald mdkd^ Mar. ; Pilo bhatigro, bhdngaro, Guz.; 
Pila-biiiigra, Dec. ; Phala^ bhangra. Bomb, y Postaley-kaiantagerai, 
Tam. \ Bhrtngardja, kesaraja, pita-bhringi, Sans. ; Ranuifun-kikirindi, 


References.--i?o^^., FI, Ind,, Ed. C,B.C., 606; Dah, & Gibs., Bomb, 
FL, 129 ; Thwaites, En. Ceyl. PL, 165 ; Burnt., FL ZeyL, 52, t. 22, f, / ; 
U. C. Dutt, Mat. Med. Hind., i8i, 294; McCann, Dyes 6f Tans, Bengal, 
iS2 ; Bidie, Prod. S. Ind., 55 ; Drury, U, PL Ind., 44S. 

Habitat.— -Met with in wet places in Bengal. Assam, Sylhet, the Eastern 
and Western Peninsulas, and Ceylon. • The plant has a slight camphora- 
ceous odour. 

Dye.—The leaves of this plant are said by U. O. Dutt to be used in 
dyeing grey hair and for promoting its growth. McCann writes tl^t, in 
Lohardagga, the root is pounded and used as a black dye with salts of 


iron. 

Medicine.—According to Dutt some confusion exists in the Sanskrit 
and vernacular names of this species and Ecliptaalba, Hassk (if, Vol. III., 
201). Both are called kesaraj or kesurid in Bengali, and the two Sanskrit 
names above given are employed as synonyms for both. The Hindustani 
term, bhangra, derived from the Sanskrit bhrtngardja, is, however, gener¬ 
ally applied to the species now under consideration. The leaves are re¬ 
garded as tonic, alterative, and as useful in cough, cephalalgia, and skin 
diseases, especially alopecia. The juice of the leaves is much used as a 
snuff in cephalalgia, and also in soaking various powders for the prepara¬ 
tion of pills.^ Several elaborate preparations of the drug prescrib^ in the 
Bhdvaprakdsha are recommended for phthisis, cough, catarrh, and affec¬ 
tions of the head (U, C- Dutt, Mat. Med. Hind,), 

Domestic.—The leaves and their juice are employed, as above 
stated, to dye and promote the growth of the hair. The mice is said to 
be used to tattoo the body, the colour produced being a deep, indelible 
bluish-black (U, C, Dutt), * 


WELL-CURBS. 

Well-Curbs, Timbers used for— 

Many timbers are employed for this purpose, but the following are the 
more important6 oic 

Acacia arabica, Willd.; I.eguminoSuE. 

Albizzia Lebbek, Bentk, j Leguminos>e. 

Barringtonia acutangula, Gcsutn.; Myrtacb^e. 

Bombax malabaricum, £1.C, ,* Malvaceae. 

Butea frondosa, Roxb. ; Leguminos.^. 

Cordia Myxa, Ltnn, ; BoraginEjE. 

C. vestita, Hook.f. ^ T. 

Hugeuia Jambolana, Lam ; MyrtacEjE. 

Ficus bengalensis. Linn. ; Urticacr.e. 

F. glomerata, Roxb. 

Qmelma arborea, Ltnn.; Verbenaceje. 

Phyllanthus EmbUca, Linn.; Euphorbiace^. 

Populus euphratica, OUv, ; Salicineje. 

Prosopis spicigera, Linn.; Lbguminosae, 
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Soyraida febrifuga, Adr. J^uss.; Meliace.®. 

Zizyphus Jujuba, Lamk, ; Rhamnejb. 

WENDLANDIA, Barth; Gen. PL, II., 50. 
Wendlandia exserta, DC.; FI. Br. Ind., III., 37; Rudiace^. 

Syn.— W. CINEREA, RONDELETIA EXSERTA,; R. CINERKA, 

Wall. 

Ve.tii.-—Chaulai. ehila, chilkiya, iila. Ursa, Hlki, tilai, Hind. ; Hundro, 
Sichari baha, •, Kangi, tilki, mimri, Nepal; Kursi, Seoni ; 
Marria, Gond ; Tilliah, Baigas in Mandla ; Pansira, pudhdrd, chiU 
kiyd, Pb. 

References.— FI. Ind., Ed. C.B.C., iy6 ; Beddome, For. Man.> 
130 : Brandis, For. FL, 268 ; Gamble, Man. Timb., 225; Stewart, Pb> 
PL, 117 • Rev. A. Campbell, Rept. Econ. PL, Chutia Nagpur, Nos. 7542 > 
9283; Atkinson, Him. Dist., J/// Gaeetteer, N.-W.P., Jy., lxxiti. ; 
Ind. Forester, III., 203 ; IV., 241; VIII., 412 ; XIV., 343 i Agrt.-Horlt. 
Soc. Ind., Journ. {Old Series), XIII., 3 ^ 9 - 
Habitat.—A small, deciduous tree of the Sub-Hi mdl ay an tract, from 
the^Chenab eastwards to Nepal and Sikkim; also found in Oudh, Bengal, 
Central and Southern India. 

Fodder.—In certain localities the leaves are given as fodder to 
cattle. 

Structure of the Wood.—Reddish-brown, extremely hard, close grain¬ 
ed, fibrous and tough; weight 47a per cubic foot. Though small it is 
used for building and for making agricultural implements, and in the 
Sikkim Tarai, for house-posts, 

W. Notoniana, Wall.; FI. Br. Ind., III., 40; Wight, Ic., i. 1033. 

Vern.— Rameneidelle or rawanddala. Sing. 

References.— FL Sylv., t. 224; DaU. & Gibs., Bon^. FI., 
117 ; Thwaites, En. Ceyl. PL, i 59 : Trimen, Cat. Ceylon PI 41 ; GarMe, 
Man. Timb., 225 / Gazetteers -.--Mysore & Coorg, I., 70 / Bombay, XV., 
435 . 

Habitat.—A small tree, common on the hills of South India and Ceylon, 
ascending to 7j00O feet. 

Structure of the Wood.—Red, and similar in structure to that of 
W. exserta; it is strong and used for various purposes by the Natives o£ 
Southern India. 

W. tinctoria, DC.; FI. Sr. Ind., III., 38. 

Syn.— Rondeletia tinctoria, Roxb. 

Var. normalls=\V. proxima, DC. / Rondeletia proxima, Don. 

Var. gfrandis=\V. budleoides, Wall. 

Vexn.—Tdla 4 odh., Beno.; Tilai, Santal & KoL.; Kangi, Nepal; 

Singnok, Lkpcha ; Telli, Uriya ; Tamayoke, Burm. 
'R^i^t^nQes.—Roxb.,FLInd.,Ed.C.B.C., i 75 ; Kurz, For. FI. Burm.r 
II 74- Beddome, For. Man., fJo; Brandis, For. FI., 269; Gamble^ 
Man. Timb., 225 ; Rev. A. Campbell, Rept. Econ. PL, Chutia Nag¬ 
pur No. 8439 ; Darrah, Note on Cotton in Assam, 32; Ind. Forester, 
III*., 203 ; Vlll.f 416 ; Agri.-Horti. Soc. Ind., yourn. (Old Series), IX., 

Habit^^. —A small, elegant tree, with large crowded panicles of small 
white, sweet-scented flowers, terminating the boughs; common in the 
forests of the Tropical Himdlaya from Garhwal eastwards, and from 
Oudh and Bengal to the Khdsia Mountains, Assam, Chittagong, Pegu, 

and Tenasserim. i j • d t j a 

Dye.—The bark, is largely employed in Bengal and Assam as i 
rdant in dyeing. The specific name, which would naturally imply that 
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the plant itself yields ,a dye-stuff, has probably been derived from this 
fact, since no record exists of any part yielding a colouring matter. 

Medicine.—In Chutia Nagpur the bark is employed as an external 
application to the body to relieve the cramps of cholera (Camphell)* 

( 7 . Watt.) 

WHALES, PORPOISES, DOLPHINS, & DU- 

GONGS ; Blan/ordy Fauna Br. Ind., VoL 5l>4*‘594* 
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The aquatic M AMMALIA which, as a matter of convenience, have been grouped 
together in this place, belong to two very distinct Natural Orders—the CetaCEA and 
the SiRENIA# The former embraces many genera, which, to a large extent, approach 
each other so closely as to, in some cases, make their separation a matter of consider" 
able doubt, while the latter constitutes a well marked series perfectly distinct from 
the Cetacea and which possesses but two living genera with only a few species in all 
under these. In external form the members of these Orders resemble fish and in 
that respect differ from all the other Mammalia. They arc adapted to an aquatic life. 
They have no external hind limbs; the tail is expanded into lobes or “flukes** 
resembling that of the fish, though flattened horizontally instead of vertically ; the 
anterior limbs are formed into paddles ( flappers** ) or pectoral fins, in which th». 
digits are completely incased by skin and destitute of nails; the dorsal fin, present 
in^many speeds, is composed of integument; the skin (with the exception of the 
Dugongs) is for the most part hairless, although a few bristles often occur at the 
mouth, especially in the young; the heat of the body is preserved by a layer of fat 
or blubber ” placed immediately beneath the skin ; the eyes are small and the ear- 
orifice minute and not protected by an external ear. 

These are the chief peculiarities of the two Orders, and it need only be added that 
the Dugongs, or Sirenia, differ chiefly from the Whales, Porpoises,*and Dolphins by 
being herbivorous animals that feed on the aauatic vegetation of shallow seas, estuaries 
and mouths of rivers. They possess special modifications, fitted for that life in place 
of the caxnivorous adaptations of the Cetacea. The nostrils are separate and 
anteriorly ‘ situated ; the mouth, small; the teeth, incisors and molars; the muzzle 
truncated and having horny plates which appear to be used in mastication. 

The Cetacea have been referred to two sub-orders ;— 

1.—Mystacocoeti. These have no teeth after birth ; baleen present ; breath’- 
ing-orifice double. 

The following are the genera of this sub-order, Bal.^noptera, and Megoptera. 

11.—Odontocceti. Teeth present throughout life ; no baleen; breathing- 

This su^Scr^haf been referred to three families with the genera named below 
under each;— 

1st —Physeterldseafunctional teeth in lower jaw onl}^ Physeter a^nd CoGiA. 
DelphinidcB—functional teeth in both jaws (upper deciduous in Grampus); 
ribs abnormally articulated—Pf^DC^NA, Orca, Gi.obicephalus, Or- 
CELLA, Lagenorhynchus, Tursiops, Steno, and Delphinus. 

Jri—Platanlstldoe—functional teeth in both jaws, ribs normally articulated— 
Platan isTA. 

The Sirenia, so far as India is concerned, are represented by one genus, the 

Haucore. , I. j 1 .. 

The more important spe<% of tiu above genera may now be dealt with very 
briefly in alphabetical order, as is customary in this work. 

1st, Batenoptera edeni, Anderson ; Blanford, Fauna of British India, /., $ 68 . 

The Smaller Indian Fin-whale, 1 

Habitat.—Bay of Bengal. This is probably identical with B. rostrata. 
The adults arc about 40 feet long, 
and, B. indica, Blyih* Blanfordi Fauna of British India, 5^7. 

Tim: Grj vt Indian Fin-whale. 

Habitat.— Bay of Bengal and the Arabian Sea. It is the Ic-rgest oi 
ail known animals, living or extinct, and is presumed to be very probably t 
ideriical with 'he northern fin-whale (B. sibttildij. Total length aboui | 
80 to 90 feet. 
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3rd, Ddphinus delphis, L .; Blanford^ Fauna of British India, 5^7^ 

The Common Dolphin. ^ j 

Vern,— Pomigra, Tam, 

Ha.bitat.-—Tropical and Temperate seas. In India recorded only 
from the Madras coast. ^ 
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4th, D. dussumieri, Blanford, Fauna of British India, /., 588. 

The Indian Long-nosbd Dolphin. 

Habitat.—Malabar Coast. 

5th, D. malayanus, Lesson; Blanford, Fauna of,British India, I., k88. 
The Malay Dolphin. » 

Habitat.—Indian Ocean; has been captured in the Sunderbans. 

6th, Globicephalus indicus, Blyth ; Blanford, Fauna of British hidia, 

The Indian Pilot Whale. ^577, 

Habitat.—This species, which is nearly allied to G. melas of the 
European seas, has been captured in the brackish water of the Gangetic 
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7th, Gopa l^eviceps. Gray; Blanford, Fauna of British Inditt,^!., 572. 

IHE bMALL Sperm-whale. 

Vern.— W(mgu,TE\.. 

Habitat.—Found in the Indian and Australian seas. The type of the 
species was captured at Vizagapatam. 

8th, Halicore dugoag, Illiger.; Blanford, Fauna of British India, /., 59^. 

The Duoong or Duyono. 

Vern. —Talla mala, muda ura. Sing.; Duyong, parampuan laut, 
Malay. 

Habitat.—The shores of the Indian Ocean from East Africa to Australia 
for about 15 degrees on each side of the Equator. They have been seen 
on the coast of Malabar, the Andaman Islands, Mergui Archipelago, and 
Ceylon. They feed on marine algae and haunt shallow bays, but do 
not ascend rivers. 

Oil.—The part of this animal yields a clear limpid oil of great value. 

Food.—The flesh is regarded as excellent. 

9th, Lagenorhynchus electra, Gray; Blanford, Fauna of British India, 

5S0, 

The Indian Broad-beaked Dolphin. 

Habitat.—Indian and Tropical Pacific Ocean. Collected at Vizaga¬ 
patam by Sir W. Elliot. 
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lOth, L. obscurilm- True ; Blanford, Fauna of British India, /., 580, 

The Beakless Dolphin. 

Habitat.—Indian and Pacific Oceans. 

iith, Phocaena phocaenoides, Blanford, Fauna of British India, L, 57^. 
The Little Indian Porpoise. 

Vern.— Molagan, T^m. ; Bhulga, Mar. 

Habitat.—The shores of the Indian Ocean from the Cape of Good 
Hope to Japan. The tidal rivers of Bengal, Madras, Malabar, Bombay, 
and Karachi. 

According to Mr. W. F. Sinclair of Bombay, it feeds chiefly on prawns, 
cephalopods, and fish, and is generally seen singly or not more than 
four or live together. “The roll of this porpoise is like that of Phocana 
communis. It doas not jumper turn summersaults like Platanista and 
the Dolphinl, and i.s. on the whole, a sluggish little porpoise.” 

The genus Nkombris into which this animal has been placed, by some 
zoologi.sls, differs only from Phocaena by having no dorsal fin, 

W. 55 
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2th, Ph^eter macrocephalus, L.; Blanford, Fauna of British Jndia^ -^•,57/- 
1 HE SpeRxM-whale or Cachalot. 

Habitat.—Found in nearly all tropical and sub tropical seas, and was 
formerly much hunted in the Bay of Bengal and off the coast of Ceylon. 
Blanford says that the only recorded case of one having been stranded 
on the Indian coast was at Madras in 1890. 

It is found in the open sea, generally in herds of from 10 to 15 or 
sometimes in very much larger numbers. The old males are said to live 
apart. Sperm-whales have been killed in the Atlantic with harpoons, 
that had been left in them in the Pacific Ocean. 

Oil. —Spermaceti and Ambergris— Spermaceti is obtained from the 
head, sperm-oil from the blubber, and ambergris from the intestines, though 
it is sometimes found floating on the sea. See the general remarks "in 
the concluding paragraphs. 

13th, Platanista gangetica, Gray ; Blanford, Fauna of British India, /., 5^0. 
The Gangetic and Indus Dolphin. 

Syn.— p. iNDi, Blyth. 

Vern. — S^s, susu, sous susd. Hind.; Susdk, sishik, Beng. ; Hiho, sehoy 
Assam; SVLHjEiT; Bhulan, SHnsar,S\Ym\ SisArnar, S\ns. 

Habitat.—The Indus, Ganges, and Brahmaputra, and all their larger 
tributaries, from the sea to the foot of the mountains. This Dolphin is 
common in the tidal w'aters but never enters the sea. It is believed not 
to be gregarious, although several individuals may often be seen together. 
It is perhaps also migratory to some extent, since it is not seen in the 
Hugh near Calcutta, from March to June, though frequent from October 
to March. It is said to b6 quite blind, and it is argued that sight would 
be useless in the thick muddy waters of the rivers in which it is found. 
It seems, therefore, to capture fish and prawns by feeling for them. 

Oil.—The oil of this species finds a ready sale; it is used for burning 
and other purposes. 

Food.—The flesh is eaten by certain castes. It is captured in nets 
or by harpooning, 

I4tb, C^ca gladiator, Gray; Blanford, Fauna of British India, /,, 57^. 

The Grampus or Killer. 

Habitat. Doubtfully found in Indian seas. 

15th, Orcella brevirostris, Anderson ; Blanford, Fauna of British India, 

rv s r [ 

Ihe Large Indian Porpoise, 

Vem. — Lombadomba, Malay, 

Habitat.—Bay of Bengal, ascending the rivers as far as the tide ex¬ 
tends; also found in Singapore and North Borneo, 

16th, O. fluminalis, Anderson; Blanford, Fauna, of British India, L, 

The Irrawaddy Porpoise. 

Habitat.—The Irrawaddy river. A gregarious species very similar to 
O. brevirostris but with the dorsal fin placed further back, also smaller, 
lower and less falcate and with the pectoral fins rather shorter and 
broader. 

17th, Steno frontatus, Blvth ; Blanford, Fauna of British India, /., 582* 
The Rough Toothed Dolphin. 

and Atlantic Oceans. Captured in the Bay of 

i8th, S. lentiginosus, Owen; Blanford, Fauna of British India, L, 584, 
IHE Speckled Dolphin. 

Vern, —Bolla gadimi, Tel. 
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Habitat.—Indian seas. It has been captured at Vizagapatam and at 
Alibag, Bombay. [ 555. 

19th, Steno ? maculiventer, Owen ; Blanford, Fauna of British India, I., 

Habitat.—A doubtful species recorded from Vizagapatam. 

20th, S. perniger, Blanford ; Fauna of British India j /., $83. 

Elliot’s Dolphin. 

Vern.— Gadamu, Tel. [ tralia, etc. 

Habitat.—Indian Ocean. Captured at Vizagapatam, Karachi, Aus- 

2ist, S. plumbeus, Blanford; Fauna of British Indian /., 5 < 5 j. 

The PlUxMbeous Dolphin. 

Vern.—Za-waiW, Burm. 

Habitat.—Indian Ocean. Recorded from Madras, Malabar Coast, 
Karachi, Burma, and Ceylon. 

22nd, Tursiops tursio, Flower ; Blanford, Fauna of British India, /., 381, 
The Common Bottle-nose Porpoise. 

Habitat.—Probably throughout temperate and tropical seas. Blyth 
records the skull of one captured in the Bay of Bengal. 

The economic facts regarding ist, the Dolphins and Porpoises may 
be here briefly reviewed and on the next page those of 2nd, the Whales. 

Occurrence. — ist, “ The Dolphins or Porpoises, as they are popular¬ 
ly called (the word dolphin is often restricted to the fish Coryphaena, 
celebrated for its changeable tints when dying), are found all over the 
world inhabiting seas, and many ascending large rivers. They generally 
associate in flocks or shoals, are very active, swimming and playing near 
the surface of the sea, and feeding on fishes, Crustacea, cuttle fish, etc. 
They frequently accompany ships for miles’^ (Jerdon), The Indian species 
of the genus Delphinus are recorded from the Bay of Bengal and the coast 
of Malabar, that of Globicephalus from the same sea near the Hooghly, 
and those of Platanista, from the Ganges and Indus, respectively. 

Oil.—From mammals belongingtotnis family is obtained the oil known 
in commerce as “ porpoise oil,” a term which includes ** black-fish oil.'* It 
may be made from species belonging to any of the genera, but is princi^ 
pally obtained from the black porpoise, the wnite whale, and the grampus- 
all non-Indian or doubtfully Indian species. It may be noticed, however, 
that a particularly fine quality of oil is obtained from species of Globi¬ 
cephalus of whicli we have an Indian representative. Besides yielding 
ordinary black-fish oil,” these animals afford from the head a very 
limpid oil, commonly termed “ melon oil,” which has a very low solidifying 
point, has no corrosive effect on metal, and is a very superior lubricator 
for delicate machinery. Ordinary porpoise-oil is inodorous, burns witli 
a brilliant light, congeals only m intense cold, and from its softness 
is V aluable for lubric.iting and \eo.theT-dr&ss\ng {Spons* EncycloP.). It 
might probably be prepared from any of the Indian species. The oil 
obtained from Platanista gangetica is esteemed in India as a valuable 
embrocation in rheumatism, for strengthening the loins, and for pains 
in the lumbar region generally. According to Dr. Anderson it pos¬ 
sesses high illuminating powers, and Murray mentions that it is used h/r 
burning by the fishermen of Sind. “Spermaceti” is the solid wax-like 
portion of Sperm-oil, or so-called “head-matter,” found in the head of 
the Sperm-whale, Physeter macrocepholua. As already stated this, ora 
nc.irly allied species, occurs occasionally in the Indian seas. The “ head- 
matter” is contained in a large cavity situated on the right side of the nose 
arid upper portion of the head. By a process of purification this substance 
is split up into sperm-oil and sperrhaccti, both of which are of well known 
value in the arts, and the latter also in pharmacy. 
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Medicine.—See above description of “ , , _ • . 

Food.—Dr. Anderson states that the Garhvvals and certain otnei 
castes eat the flesh of the porpoise, Platanista gangetica, found in the 
Ganges and its tributaries, and Murray makes the same statement regard¬ 
ing the Indus form (P. indi), in Sind. , , i .. u i 

2 nd, of whales there are three genera i—Balacna (the Right whmes), 
Negaptera (the Humpbacks), and Balsenoptera (the Fin-whales). Only 
the last-named genus has for certain been found in Indian waters. ^ 

Occurrence.— -In India there are two species of whales belonging to 
the group which possess a dorsal fin, and hence called Funner, Finback, P in- 
whale, etc., also Pike-whale and Rorqual. Balaenoptera indica was founded 
on a specimen cast up dead at Amherst Island, which measured 84 feet in 
length. Other large whales, supposed to belong to the same species, have 
been recorded at different times as thrown ashore on the Chittagong, 
Karachi, Malabar, and Ceylon Coasts. Jerdon states that they are 
hunted by whalers who make the Maldives and Seychelles their head¬ 
quarters though they are not so much sought after as the Right-whales 
(Balsena), which yield much more blubber. 

Oil.—W hale-oil, tr\in-oil, or blubber, is too well known to require 
any description in this work. It is obtained much more abundantly from 
the true B&aena, all of which are inhabitants of Arctic or Antarctic seas — 
than from the other genera of the Family Balajnidse. Owing to the com¬ 
petition of mineral oils for illuminating and of other animal and vegetable 
oils for industrial purposes, and the substitution of various articles for the 
once almost indispensable whale-bone, the industry of whale-fishing is 
undergoing a general decline [Spans' Encyclop,). For this reason, com¬ 
bined with the fact that the Indian whale is of an inferior kind, neither 
whale-oil nor whale-bone are ever likely to become important economic 
articles in this country. 

(y. Murray*) 

Wheat, see Triticum sativum, Lamk,; pp. 88—202. 

WHEELS. 

Wheels, Timbers used in making—See under the following in their res¬ 
pective places in this work. 

Acacia arabica, wheels. 

A. Catechu, wheelwrights’ work. 

A. modesta, cart-wheels, persian 
w'ater-wheels, 

iEgle Marmelos, naves and other 
parts of carts 


Albizzia Lebbek, wheel-work, 

A. odorai;issima, wheels. 

A. procera, wheels. 

A. stipulats, naves of w'hcels and 
cart-wheels. 

Anogeissus latifolia, axles. 

Bassia latifolia, naves of wheels. 
Carapa moluccensis, wheel-spokes. 
Cassia marginata, naves of wheels. 
Cordia vestita, wheels. 

Dalbergia cultrata, wheels. 

D. latifolia, cart-whc zls, 

D, Sissoo, felloes and naves of 
whexMs, 


; Feronia elephantum, naves of w'heels. 
Hopea odorata, cart-wheels. 
Lagerstroemia parviflom, cart-wheels 
I Odina Wodier, wheel-spokes. 

, Ougeinia dalbergioides, carriage-poles 
I and wheels. 

' Pongamia glabra, cart-wheels. 

Salvadora oleoides, persian wheels. 

I Streblus asper, wheels. 

; Tamarindus indica, wheels. 

Tamarix orticulata, persian wheels. 

* Terminalia Arjuna, cart-wheels. 

' T. Chebula, cart-wheels. 

T. tomentosa, cart-wheels. 

Vitex leucoxylon, cart-wheels. 

Xylia dolabriformis, Benih .; axles. 
Zizyphus Jujuba, Lamk.; per^ian 
wheels. 
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^A^hite Lead^ see Lead, Vol. IV., 603; also Pigments, Vol. VI., Pt. 1 ., 231 

WIGHTIA, Wall, ; Gen, PL, 11 „ gj8, 

Wightia gigantea, Wall,; FLBr, Ind., IV., .257; Scrophularine.®. 

Syn. — Gurblina speciosissima, Don. 

Vern.— Lakoti, Nep. ; Bop, Lepcha. 

Gamble, Man. Timb., 273 ; Cat. PL, Darjiling, s8 ; Aplin, 

Kept, on Shan States, 1887-88 ; Ind. Forester, XIV., 348. ^ * 

Habitat—A large tree, often half epiphytic, appressed to, and grasp- 
ing the boles of forest trees by roots given off from the trunk, which are 
sometimes a foot or more in diameter. It is found in the Central and 
Western Himalaya, from Sikkim to Bhutdn, between the altitudes of 3.000 
and 7,000 feet. Mr. Aplin recently found it also in the Southern Shan 
States of Burma. 

Structure of the Wood.—White, porous, light, and soft; it does not 
wsrp, and is employed in the Himalaya to make Buddhist idols 
{Gamble). 

WIKSTRCEMIA, EndL; Gen. PL, III., igj. 

[Thymel^eaceuE. 

Wikstroemia canescens, Meissn.; FL Br, Ind., V,, ig^; 

SALICIFOLIA, Dene. ; W. cham^daphne & inamcena, Meissn.; 

W. VIRGATA, Meissn.; Daphne canescens & virgata, / D. 

SERICEA, Don; D. INAMCENA, Gardn.; D. oppositifolia, JYaw. 

Mem.—Chamlia, Kumaon; Bhat niggi, thiUk, Pb. 

— Beddome, For. Man., 178 ; Brandis, For. FL, 386 ; Gamble, 

Man. Timb., 814; Stewart, Pb. PL, i8g ; Atkinson, Him. Dht., 3 i 6 . 

Habitat.—A small shrub, found in the Temperate Himalaya from 
Kumion to Central Nepal and the Khdsia Hills, between 5,000 and 6,000 
feet; also in Upper Assam and the Central Province of Ceylon. 

Fibre.—An inferior sort of Nepal-paper is made from the bark in 
Kumdon ; but it^ affords a strong cordage material, and ropes made of it 
are used in Naini Tdl {Madden). {Conf. with the article on Daphne, III. 
20-24). 

WILLUGHBEIA, Roxh,; Gen. PL, II., 6gi. 

Willughbeia edulis, Roxh,; FI. Br. Ind., I I I., 623; Apocynace^e. 

Malaya or Borneo Rubber. 

Syn.— W. MARTABANICA, Wall. ; Pacourea Gudara, Ham. 

Vem.— Luli-am, Bbng. ; Thit kyouk nway, Burm. 

References.— FI. Ind., Ld, C B.C., 260; Kurz, For. FI. Burnt. 

I Li ; Drury, U. PL, 44$; Ind. Fore ter, VII., 242; Agri.-HorH. 

Soc. Ind., Trans., VI., 2g ; Journ {New Series), VII., Pt. in., g3. 

Habitat.—A lar^^e climber, found in Assam at Goalpara, Sylhet, Ca- 
char, Chittagong, Pegu, Martahan, and Malacca, distributed to Borneo. 

Gum.—It yields a form of Caoutchouc, see India-rubber, Vol. IV., 363. 

Food.—The fruit is eaten by Natives, and is considerccl Vood 
{Roxh ). 

Wines, see Narcotics, Vol. V., 319, 338; also Vitis above, pp. 251-296, 

WISSADULA, MedtL; Gen. PL, /., 20.5^. 

Wissadula rostrata, Planch ; FL Br, Ind., I, 323 ; MALVArRAS, 

Syn.— W. PRRiPLOCiFOLiA, Thwaiies; W. zeylanica, Medik. . Abutilon 

PKRIPLOCIFOLIUM, G. Don ; SlDA PEKIPLOCfFOLIA, Linn. 
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The Cheese-maker or Indian Rennet. {J, Muyray.) 


WITHANIA 

coagulans. 


References.—/r/. ind , Ed., C.B.C., St 6 ; Thivaites, En. Ceyl. PL, 
27 ; R^le, Fib. PL, 263. 

Habitat.—Cultivated in India, naturalised in Ceylon, and very com¬ 
mon in the south of the island; a native of the Malay Peninsula, Java, 
Tropical Africa, and America. 

Fibre.—“The bark of this abounds in serviceable flaxen fibres, and as 
it shoots quickly into long simple twigs, particularly if cut near the earth, 
it answers well for procuring the fibre of a good length for most purposes ” 
{Roxb., FL Ind.'^. Royle commenting on that passage writes: “Some 
of Dr. Roxburgh’s original specimens, marked July 1804, are still in the 
India House; the fibres are from 4 to 5 feet in length, and display a 
fine soft and silky fibre, as well adapted' for spinning as jute, but are ap¬ 
parently superior.” From this description the fibre would seem to re- 
semble that of the nearly related Sida rhombifolia {€/. Vol. VL, Pt. //., 
p. 681), and, like that fibre, to be well worthy of further examination. 

WITHANIA, Pauq. ; Gen. PL, //., dqj. 

[/. 1616; SoL.ANACEiE. 

Withania coagulans, DunaL; FL Br. Ind., IV., 2^0; Wight, Ic., 

The Cheese-maker or Indian Rennet. 

Syn. —Puneeria coagulans, Stocks. 

Vem. — Akri, pimlr, Hind.; Ashvagandd, Beng. ; Spin bajja, shdpiavg, 
khumazare, makhazura, panir, khantjira, kutUdna, khamjaria, fruit=s 
akri, panir, Pb.; Khamazora, shdprdnga, spin-baija, Pushtu ; Punir^ 
band, puntr-ja-fota, Sind.; Kdknaj, Bomb.; Htndi-kdknaj, n,H-kL 
asgand, Dec.; Amitkkura, Tam.; Penndru^gadda, Tel.; Asvagandni, 
Kan.; Kdknajediindi, kitLhB .', Kdknajediindi, panir-bad, Pers. 

References. — Gamble, Man, Timb., i 6 i; Pharm. Ind., i 8 i; M’^^odeen 
Sheriff Sufib^ Pharm. Ind., 25S ; Dymock, Mat. Med. W. Ind., 2 nd Ed., 
64 ^; - Baden Powell, Pb. Pr., 273 , 362; Drury, U. PL, 445 ; Birdiv^ l, 
Botnb Pr 59 f 345 ; t<ew Reports, 1881,36; Gazetteers Pam ah. Da a 

Ismail Khan, 18^3^84 ; Peshawar, 27; Agri.fl or ti. Soc. Ind., Jonrn. 
{Old Series), XII., 3 H; XIII., 176 ; {New Series), /., 75 ; 

Farms, Madras, i8S24i3, 18^3-84, 1884-85; 8. Lea, in the Proc. of Royal 
Society, Eng., 18S3. Ko. 228; Chem, News., Dec. 7th. 1883. 

Habitat.—A small shrub, common in the Panjib, Sind, Afghdnistdn, 

and Baluchistan. . . j 

Medicine.—The fruit, when fresh, is used as an emetic; when dried 
as a remedy for dyspepsia, flatulent colic, and other intestinal affections, 
for which they enjoy a high reputation in Sind, Baluchistin, and Afghinis- 
tan. It is also prescribed in infusion with the leaves and twigs of Rhazya 
stricta, an excellent bitter tonic, known in Sind by the n.ame of 

sihar or sewar (Con/. Pharm. Ind,; Diet., Econ. Prod., I/., 44J). Dy~ 
mock adds that it is alterative, diuretic, and believed to be useful in chro¬ 
nic liver complaints. Stewart states that it has anodyne or sedative pro¬ 
perties According to Honigberger the leaves are bitter, and aie ^ivcn 
as a febrifuge by the Lohanfs. Thiriy-five years in the East by Homgber- 

^ Domestic,^etc.—The fruit is commonly employed in Sind, North- 
West India, Afghanistin, and Baluchistan, as a substitute for Rennet 
to coagulate milk {Conf. 'with Rennet, Vol. VI., Pt. I., 427). For 
purpose they are rubbed up with a small quantity of milk, and then aod'd 
to the rest. This valuable property was nrst noticed and made knnvn by 
Dr. Stocks in the Journal of iho Asiatic Soc., Bomb., T840, 55. *n 
i88o-Si, the question of obtaining an efficient vegetable Rennet, v hici 
was represented as necessary to the exp.anston of the con airnp'on <5, 
cheese oy Natives, and consequently to the development of chec .c ii^ iking 
as an industry, attracted the attention of the authorities at h * on 
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D. Hooker, on the suggestion of Surgeon-Major Aitchison, recom¬ 
mended the trial of the fruit of this plant. A quantity of the dried 
capsules were obtained at the Government Farm, Khandesh, and were 
found to answer werji well, the Superintendent reporting as follows 
It has been ascertained that an ounce of the powdered capsules in a 
quart of water is a very suitable strength for use; a table-spoonful of this 
decoction coagulates a gallon of warm milk in about half an hour.” Ex¬ 
periments made in 1883 and 1884 at the Saidapet Farm, Madras, were 
much less satisfactory, probably owing to the fruit having been old and 
inactive, or to the defective method employed. In this case the powdered 
fruit was added to the milk without any previous soaking; and as a 
natural consequence very little coagulation occurred till the milk became 

373). In November 
published an account of certain experiments he had made 
He ascertaining whether they contained a 

aehnite ferment with the properties of ordinary Rennet, and the applica- 
bi ity ot such a ferment to cheese-making purposes. The seeds, care- 
ully separated from the capsule and all other foreign matter, were sub- 
^ action of various solvents which were then 

aaded to milk. A five-per cent, solution of common salt in water was 
° be n,ost efficient in the extraction of the ferment, the extract 
mS-ised^astoUo ^ results of Mr. Lea’s experiments may be sum- 

sodic chloride solution extract loses its activity if boiled. 

(2; 1 he ferment is soluble in glycerine, and can be extracted from the 
seeds by means of it; this extract possesses strong coagulat- 
*ug powers, even in small amounts. 

(3) Alcohol precipitates the ferment body, but it may be re-dissolved 

. . an appropriate fluid without loss of its coagulating power. 

UJ 1 ne active principle will cause coagulation when present in very 
small amount; the addition of a larger quantity simply increases 
rapidity of the coagulation. 

(5; 1 he coagulation is not due to the formation of acid bv the fer¬ 
ment. ^ 

(6) The clot IS a tru^e clot, resembling in appearance and properties 
r animal rennet, and is not a mere precipitate. 

(71 I-astly, there is no doubt that the substance, which possesses the 
coagulating power, is a ferment, closely resembling inimal 
rennet. 

Having determined these points the analyst went on to endeavour to 
prepare an active extract w'hich should be applicable for cheese-making- 
purposes. The only difficulty encountered was in obtaining a colourless 
solution, since all the extracts proved to be deep-brown, and all methods 
of decolourizing them destroyed the activity of the ferment. In order to 
obviate this disadvantage he found it best to prepare very concentrated 
active extracts of carefully cleaned seeds. Such an extract he pre¬ 
pared by grinding the dry seeds very fine in a mill, extracting them for 
24 hours w'lth a volume of five per cent, salt solution sufficient to render 
the mass still fluid after the absorption of water by the fragments of the 
seeds as they swelled up, and separating the fluid part of the mass by a 
centrifugal machine, and subsequent filtering. P'orty grammes of the seeds 
thus treated with 150 cubic centimetres of five per cent, salt solution, gave 
an extract of which 0*25 cubic centimetres, clotted 20 cubic centimetres of 
mi k in 25 minutes, and 0*1 cubic centimetres clotted a similar volume of 
milk in one hour, in both cases producing a perfectly white curd. But the 
presence of a little colouring matter may be after all unimportant and scarce- 
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ly worthy of the trouble which this somewhat tedious process involves, and 
Mr. Lea found that in any case the greater portion of the colouring 
matter was dissolved out by the whey. He prepared an extract capable 
of being kept for some time by adding sufficient salt to the five-per cent, 
solution to raise the percentage to 15 per cent.; and also alcohol up to 4 
per cent. The activity of the extract was not appreciably altered by this, 
and such a preparation ought to retain its activity, since it agrees in com¬ 
position with ordinary commercial animal rennet extracts. It was also 
found to correspond very closely in activity with such a commercial 
extract* 

Mr* Lea, in concluding his interesting paper, a report of experiments 
which have indisputably proved the value of this vegetable Rennet, writes 
“ I may add that I have coagulated a considerable volume of milk with an 
extract such as I have described, and prepared a cheese from the curds. I 
have also given a portion of the extract to a professional cheese-maker 
who has used it as a substitute for animal Rennet in the preparation of a 
cheese. The product thus obtained, and the statements of the person who 
has made the experiment for me, lead me to suppose that the seeds of 
Withania can be used as an adequate and successful substitute for animal 

^^^t may be added In conclusion that the fruit is readily obtainable in the 
bazars of Northern India, where, according to Baden Powell, it sells for 
from 12 to 14 seers (24 to 28ft) per rupee. 

Withania somnifera, Dunal; FI. Br, Ind,, IV., 239; Wight, Ic., 1.833. 

Syn. —Physalis somnifera. Link.; P. flexuosa, Linn.;P. arbores- 

CENS & TOMENTOSA, 

Vern. — Punir, a^and, asgandh. Hind.; Ashvaganda, ctsvagar.dk^, 
s ^^ dL — kak - niij , Beng. ; Asud-gatidhd, Uriya; Asgand ndgort, tsgand. 
dk, aksan, vooi=asgand nagauri, •oantan, agsend, Pb. \ KutilaL sin, 
Pushtu : As^und, asvaganaha. Bomb. ; Askandha, iilli. Mar. ; Ghodii, 
asoda, asan, G\iZ. i Hindi-kaknaj, ndt-kUas^and, Dec.; Amukkurd^am- 
kdlang, rooi-amulang kalung, asTuagandhi, Tam.; Penniru-gadda, 
penneru,pillivindram, Tel.; Yir^addinagadde, Aniukkara, 

SiNH.; Ashwa gandha, asvagandhd^ Sans.; Kaknaje-hindi, Arab. & 
Pers. 

References.— FI. Ind., Ed. C.B.C., i8gThwaiies, En. C^l. PI., 
217; Trimen, Cat. Ceylon PL, 6l ; Dala. &. Ft., J 75 ! 

Steiearl, Pb. PL, i6i; Rhcede, Horf. MaL, IV., i.SSiJilhot, FL Andhr., 
i 7 f ^52; PhariJt. Ink,, 182 ; Ainslie, Mat. hid., //., p Shaugh- 
nessy, Ben". Dispens., 466 ; Honigberger 3Syears tu the bast, U., 324 ; 
Moodecn Sheriff, Sub/. Pharm. Ind., 258 ; U. C. Dutt, Mat. Med. Hind., 
210, 202; Dymock, mat. Med. W. Ind., 2nd Ed., 648 ; Irvine, Mat. Mt d. 
Patna, 4, 50 ; Trans., Med. & P^y/-/oc., Bomb (N^ S^^jhNo.j, 
154; Cat. Baroda Durbar, Col. & Ind. Exhtb., ho. 18S ; Med. Togog 
Ajmere, 123 ; Official-Corresb. on Proposed New Ph^rm. Ind., 38 ■ 
Baden Powell, Pb. Pr. 363 ; Atkinson, Nim. Dist., 

PL, 446; Lisboa, U.PL Bomb., ^; Byrdwood, Bonnb. Pr., 59 , 

Orissa, II., 158 ; Boswell, Man. Nellme, i34;Sclilei^i Rip., C. P., 
Chanda, App. vi. ; Gasetteers i-^Bmnhay, V., 27; , 8 J, 

Ixxv.; ind. Forester, XII., App. l8; Agn.-Hortx. Soc. Ind.,Jaurn. (New 

Series) , I ., 97 • . * j • c i .4 *« 

Habitat.—An erect shrub, found throughout the drier parts or India, 

frequent in the West and in Hindustan, but rare in Bengal. 

Medicine.—According to Dymock, Indian literature on MatCTia IVledica 
is quite untrustworthy as regards the medicinal properties of the root o 
this shrub. He writes, “ It has universally been confounded with a mot 
met with under the same names in the bazdrs, but which resom- 

biance to the root of W. somnifera. The asgnnd oi the shoos is the 
tnber of a CoNvo.^.vi lus, which, though muen sniallcj and different in, 
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habit, does not appear to differ botanically from Ipomsa diritata” {Cf 
Vol. IV., 484). Honigberger was, however, the first author who pointed" 
out the mistake in the two roots commonly sold as asgund. The Paniabfs 
he says, call the plant not as stated by some authors aseend, the 

latter is also officinal in the Panjdb, but is imported from Hindustdn. 

that the elinga physicians reckon the roots alexephar- 
mic. Ainslie describes the bazdr asgund, which is probably not the article 
atpre.sent under consideration, and states that the le.4ves (very likely 
those of Withania), moistened with a little warm castor-oil, area useful 
external application >n cases of carbuncle. Irvine describes the seeds as 
diuretic and hypnotic, and the root as narcotic and diuretic, a remark 
confirmed by Dalzell & Gibson. In the Pharmacopoaia of India, the 
root IS said to be used externally similarly to the leaves, to be regarded 
by Rajputs as useful in rheumatisni and dyspepsia, and to be feebly 
diuretic. Most of the above information probably refers in reality to this 
species. ^ 

of the shops is quite different in appearance from the root 
of Withama (see Vol. IV., 484); it has a mucilaginous and slightly bitter 
taste,.and is evidently the asvagandha of Sanskrit wTiters. According to 
Dun It IS regard^ !n Hindu medicine as tonic, alterative, and aphrodisiac, 
and IS employed in consumption, emaciation, debility from old age, and 
rneumatism. It enters into the composition of many tonic preparations 
prescribed by Chakradatta and others, and is a favourite constituent of 
medicines {Mat. Med. Hindus). Dymock informs us that in 
MakhBat^el-Ad'wiya it is described as tonic and alterative, and is said 
to have much the same properties as white Behen. 

Special Opinion.— § “ Root, tonic and diuretic, juice of whole plant 
rheumatism, in doses of one to two ounces : no narcotic 
effect observed {Apothecary T. Ward, Madnapalle, Cuddapah). 

Fodder.—In the Panjdb, the leaves are browsed by eroats. 
of are employed similarly to those 

M coagulate milk {Dale. & Gibs.). ^ Stewart 

states that the root is occasionally employed in the Panjdb to effect cri- 

Sind practice is believed to be common in 

Wood-apple Tree, see Feroma elephantnm, Corr.,- Vol. Ilf., 324. 

Wood-oil, see Dipterocarpus alatus, Roxb. ; D. incanus, Roxb. ,- D. laevis, 

Nam.;D. pilosus, D. tuberculatus, Roxb., & D. turbinatus, 

Geerin.f.; Vol. III., 157-171. 

WOODFORDIA, Salisb.,- Gen. PI., I., >]y8. 

Woodfordia floribunda, Salisb..- FI. Br. Ind., II., S72.^Lrm. 

tomentosa, Bedd ; W, fruticosa, Kura ; Grislea tomen- 
TOSA, Koxb. ; G. PUNCTATA, Ham. ; Lythrum fruticosum, Linn. 

ihayii, santhay dhaula, dhaura, dhdi, dha, Hind.; Dhdi> 
dhowa, dhrto, dhadki, dhan, dhainti, dhaura" 
DENG. ; Ichaydhawe, Kol ; Ichak, Santal; Dahiri, laldairo, dhager- 
n Jji- Lepcha ; JatihOy harraariy Uriya; 

Dadkty Bnumj. y Khmniy dhi, Kurku ; Dhuviy surtiiriy dhaitiy dhovira, 
C. Pitray peiisuraliy Gonp. ; Dattiy Bhil; Dhai, 

-vv. R ; Ijhewtt, Oudh; Dhai, dhaulo, dhaura, tharuay dkdrla, 
IVUMAON; Gtd dauYydhaiy Kangra ; ThiMy thiit, Kashmir^; Tdwiy ihdi, 
taUyaahaiy dhdwty khurd, dhd, dhaitr, dkas, doweTS^gul-dhdivz, 

gul hahary P».; Ddthi, Pushtu ; Dhdiy Sind; Dkaun, dhayafdy dhdvrh 
dhavskty Bomb. ; Phulsatti, dkaisaHchi, Mak. ; Dhavadina, Guz.; 
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gi, serinji, gaddaisinha, gdji, goddri, dhataki, kusumamu, reyyi paP' 
puJag>,'V)£.h.i Dhdtaki,agnijvdla,S\^S. r. r-i 

References. — FI. hid.^ Ed. C.B.C., 3 i 7 ; Brandis, For. 

Kurs, For. FI. Bunn., /., 5^8; Bcddome, Fl-^yh., Anal. Gen.,^ XIV., 
fi^. 4 - For. Man., n 7 ; Gamble, Man. Tivtb., 200; Dah.& Gibs., 
Bomb. FI., 97 ; Btervart, Pb. Pl.,90 ; Rev. A. ^iupbeU, Rept. Econ. PL, 
Chiitia Nagpur, No. 7536 ; Mason, Burma ^ It' 

W. Elliot,Fl.Andhr., 47 , 56 , 60, i64;Irvme, Mat ^^d Patna, ..7 : V. C.^ 
Dutt, MA. Med. Hind., 165,296; Murray, PL & tPrugp 5 ^ 7 ^, 144, 
Dymock, Mat. Med. Ind 2nd Ed 3 o 6 ; Dymock, 

Pharmacol Ind., II., 40 ; Cat. Baroda Durbar, Col. & hid. Exhib.. No. 

Bomb, %’od., 29s ; Ba^n Po^di,Pb.Pr 3f; DrurrU. 
PL Ind.. 235 ; Atkinson, Him. Dist. {X., H.-\V. P. Gae.), ^IP*^83,p8 
Useful PI. Bomb. (XXV., Bomb. Gag.), 24S, 3g6; Econ. Prod. 

Priv., PI. III. (Dyes & Taxis'), 37 , 53 , §8 ; Gums & Resinous Pro^ (P. IV. 
Dept. Rept.), 16; Liotnrd, Dyes, 46,69, i 36 , l 37 ; Cooke, Gums & Resins, 
tIccinn,Dyes & Tans, ^83,34, i52-iS3, ‘6ij^ ar^ Dye 

Rei>., 8* 21, 23 , 43, 45 ; Cat. Col. Ind. Exhh., Raw Prods., No. i46, Sclec- 
tifn's, Records Govt. India {R. (si A. tP^pt.), ^^88^9, 91; 

Adm., I., 313 ; For. Adm. Rep., Ch. Nagpur, 188S, 6, 31, Settlemnit 
Reports'.—Central Provinces, Chanda, App. vi.; £ 6 , 77 ; Hp- 

shungabad, 180; Gasetteersi-Bombay, XIII., 24; XV., 434 ; Panjab, 
Rawalpindi, J 5 ; Peshawar, 27 ; NAV, 

I., 13L Agn.-Horti,Soc.Ind.:-Journ. {Old S^tes), I., ^-292; IX., 

SeL, 54 ; XIII., 3077 390 : XIV., iS ^f;'jes), VI., Sel., 19; Trans, 

of Med. & Phys. Soc., Bomb. {New Series), J86J hid. bChester, IT., 

175, I 7 (y ; MI.. 202; IV., 228; X., 222, 325; XII., A., 14 ; XIII., I2l; 

XIV., 296,390^ , . , , I 1 • 4 t, u 4. 

Habitat.—A small, much-branched shrub, brilliantly purple in the hot 
season owing to the numerous flowers all along its branches; common 
throughout India, ascending on the Himalaya to an altitude of 5,000 feet, 
and in the mixed dry forests of Prome. .7 

Gum.—According to Balfour the gum of this plant known as 
ov dhau-ka-gond is collected largely in Harauti and Mewar. It is said 
to resemble gum tragacanth and to swell in water. It is employed in 
dyeing to coat the parts of a fabric which are required to remain un- 
coloured ; one maund is said to cost R10. 

Little is known about the properties or value of this gum. Cooke 
writes* “The Museum samples do not at all agree m character. One 
sample from Allahabad is a good strong gum in tears; a sample from 
Bengal is in smaller fragments; one from Ahmcdabad ^pears t6 be mix¬ 
ed, Ind one from Indore is very much like the gum of Conocan)us The 
Dhokra gum from Gunah is in rounded tears ^ a filbert, 

and may belong to this species.” [It seems 

mistake here, a confusion having been made with dhava or dluju, etc. 
tTie gum of Anogeissus latifoUa-(Cc;;7^. with VoL 1, 256). The writer has 
no fecollection of ever having seen a gummy exudation on Woodfordia.— 

^'^ bYet-fhe'F^^wtRLre employed throughout India in dyeing either 
to oroduce a colour of themselves, or as an adjunct or mordant, prin- 
Klly with dl, Morinda citrifolia {Cf. Vol. V 272). The plant flowers 
from February to April, during which period the blossoms are gathered and 
dried and in districts where the leaves are used as a tan. tliesc are 
gathered and <lried in.ihe autumn. The plant ts everywhere a jung e pro- 
auct so the cost o£ pnxluct'.on is merely that of the labour of coliectin-; 
the flowers. McCann states that the flowers are r.arely used cs a dye by 
themselves in Bengal, but nearly invariably as an adjunct to tne prore ^ 
of dl dveing. wLn used by themselves, the flowers are either bo.leu 111 
water, or else steeped for a considerable time in c..|d ( ? . {anbhum , or hot 
water. To the solution thus prepared, alum, or lime and .luin, is added 
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as a mordant, and the material to be dyed is immersed in this solution 
several times until a pink colour of the required depth is obtained {Dyes 
(sf Tans of Bengal), In the Central Provinces and R^jputdna and the 
Panjdb, the practice of dyeing with the flowers alone appears to be more 
common than elsewhere; a pink or red colour is said to be obtained. Sir 
E. C. Buck {Dyes of NAV. Prov., p. 37) makes no mention of their being 
used except in dl dyeing or with silk. 

Samples of the flowers submitted for examination to Mr. Wardle 
elicited the following report These flowers, a sample of which, in 
the dried state, I have examined with regard to their tanning and 
dyeing qualities, find are principally valuable from the fact that they 
contain tannin equivalent to about 25 per cent, of oak-bark tannin, thus 
being almost equal to sumach. They contain also a small amount of 
yellowish-brown colouring matter soluble in water, which gives, by the use 
of various processes, faint though artistic shades of colour to tussur silk, 
mulberry silk, and woollen fabrics, and when the infusion is simply applied 
without the intervention of any other mordant, no doubt the tannin acts as 
a fixing agent. When the infusion is used as a dye in the presence of a 
salt of iron, peculiar slate and brownish shades may be obtained, owing to 
the dark colour produced by the action of the iron on the tannin being 
modified by the yellow colouring matter contained in the flowers.”^ Sir 
E. C. Buck (p. 53) alludes to this fact being known to the calico-printers 
of India, as giving lustre to the black dyes of sulphate of iron. In another 
passage Mr. Wardle describes the tints produced on silk as “beautiful 
brown-yellow colours.” 

The leaves and twigs yield a yellow dye called nauti, which is occa¬ 
sionally used in Northern India in calico printing {Sir E, C, Buck), 

Tan.—Though the flowers would appear from Mr, Wardle’s report to 
be of considerable value as a dye-stuff, still, as he remarks, their import¬ 
ance depends much more on the large quantity of tannin they contain. 
They have been long^sed to a small extent for tanning in certain parts of 
India, but appear to have been neglected for this purpose, for the leaves, 
which are one of the most commonly employed of Indian tanning materials. 
Perhaps the first person to notice the large amount of tannin contained in 
the flowers was Dr. Balfour, who thus explained their value in dl dyeing. 
As stated above Mr. Wardle found them to contain a large percentage, 
and predicted the probable value which they might thus obtain. At the 
Colonial and Indian Exhibition samples w'ere submitted for analysis to Pro¬ 
fessor J. d. Hummel. He reported that they contained 20 6 per cent, of 
tannic acid, and yielded a deep red turbid solution. He classed them with 
the best Indian tanning materials, and remarked, “On examining the list 
(of selected tanning materials) it becomes evident that the best Indian 
tannin matters are already in the market, with the exception of Woodfordia 
floribunda; and even this has the disadvantage of giving deeply-coloured 
decoctions.” “I was somewhat surprised to find the flowers contain such 
a large percentage of tannic acid; but it explains why the Hindus use 
these flowers in connection with alum as a mordant and with other dye¬ 
stuffs, e,g., Morinda, as mentioned in the Exhibition Catalogue. It would 
be interesting to e.xamine the leaves of the plant.” 

It is to be hoped that the last suggestion may be carried out. The 
leaves may prove of equal value and could probably be obtained in larger 
quantities and more cheaply. Professor Hummel estimated the value of 
tne flowers at 55. jd, as compared with Divi-divi, 105. 5^/. as compared 
with Valonia cups, 145. as compared with Ground Sumach, and 6i\ 8Ji. 
as compared with Ground Myrabolans. Regarding the available supply 
and cost in India,accounts vary greatly, and reliable information ism 
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many cases wanting. In Bengal McCann states that no particulars are 
available except from Palamau in Lohardaga, where the annual producp 
is estimated at 200 maunds. In Manbhum ‘‘any quantity” is said to be 
obtainable in January and February. The prices were reported to^vary 
from annas 4 to Ri a maund in Manbhum, to R5 per maund in Hughli. 
According to Atkinson the average annual export from the tract be¬ 
tween the Jumna and the Sdrda is about 27 tons, of which about 200 
maunds comes from the Kumdon forest division. Sir E. C. Buck states 
that in 1874-75, 539 cwt., valued at R980, were imported into the North- 
West Provinces from Garhwdl, Kumdon, Bijnor, and Behar. From these 
figures it may be assumed that a considerable supply could be obtained 
should a demand arise, and at a price probably about R2 per maund. 

Medicine.—The dried flowers are regarded in Hindu medicine as 
stimulant and astringent, and are much used in bowel complaints and 
haemorrhages. Two drachms of the dried flowers are given with curdled 
milk in dysentery, and with honey in menorrhagia. The powdered flowers 
are sprinkled over ulcers to diminish discharge and promote granulation 
{Hindu Mat. Med.)* Dymock states that the Natives of the Konkan, in 
cases of bilious sickness, fill the patient’s mouth with sesamum oil, and 
apply the juice of the leaves to the crown of the head; this is said to 
cause the oil in the mouth to become yellow from absorption of bile; fresh 
oil is then given repeatedly until it ceases to turn yellow. In Northern 
India the flowers are considered cooling, astringent, and stimulant, and 
are prescribed in pregnancy, bilious and mucous disorders, and haemor¬ 
rhoids. The leaves are also employed medicinally in Native practice. 
In Chutia Nagpur, “a decoction of the flowers is given for the female 
complaint known as pordhoV^ {Campbell). 

Food.—In Bengal the flowers are largely employed in the prepara¬ 
tion of a cooling drink {McCann). The flowers are said to be eaten in the 
Central Provinces {Chanda Settl. Kept.). “ In Kangra part of the plant 
is stated to be used in the preparation of spirits? ” {Stewart). ^ 

Structure of the Wood.—Reddish-white, hard, close-grained; weight 
about 461b per cubic foot {Gamble). It is used only for fuel. 
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Wool, see the article Sheep and Goats, Vol, VI., Pt. II., 549—672, 


WORMIA, Rottb.f Gen. PL, I., 13 (sf gs4. 

Wormia triquetfa, RoUb.; FI. Br. Ind., /., 35; Dilleniacr*. 

Syn.— W. DENTATA, £>C.; DlLtENIA dbntata, Thunb. 

Vern. — Diyapara^ Sing. 

References.— En. Ceyl. Pl.^ 4 ; Gamble, Man. Timb., 4. 
Habitat.—A tree found in the moist, warm parts of Ceylon up to 2,000 
feet. 

Oil.—The NUT yields an oil {Gamble). 

Structure of the Wood.—Reddish, resembling that of Dillenia ; weight 
44fc per cubic foot. It is used in building. 

Worm-seed, see Artemisia maritima, Linn.; Vol. L, 324. 

Worm-wood, see Artemesia Absinthium, Linn,; Vol. I., 323. 
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WRIGHTIA, Br.; Gen. PL: IL, 712. 

Wrightia. antidysenterica, Grah.; Apocynack.® ; see Holarrhena an- 
tidysenterica, Wall.; Vol. IV., 255, 
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Wrightia tinctoria, R. Br.; FI. Br. Ind., III., 653; Wight, Ic., l. 

®y“'~NF,RtUM TINCTORIOM, Roxb. ^ 444’ 

13,0; w. T>NC- 

^'ND. ; Indraiau, indarjou, Beng. ; 

i‘lla.kud,,kud„, k/iirni. 
Gu 7 • Iftdnri tndrajou. Mar. J Indarjou, 

Guz., Indarjou, mithi tudarjou, Dec.; PdU. vevbali bilil balak 

^d‘u‘‘7e¥aVdfa'TedlaoJ, teilibal, tmkt 

A//,f ’/• bodisha, kalin^a, Tel!; Kod- 

^°^‘>babpdla, Malay.; Vo’-il-ani, vebi" 

haU Ar^b la.dnul-aaUfirul- 

nal6, Indarjou, tndarjouve-shtrin, aliar, ahare-shirin ssahdne. 

kunj , hk, sabiine-kunjashke-shirin, Pers an.,re sntrtn, zabane^ 

"^'namdt been much confused, 

a nKrf ^ sweet »»dacya„_and those of Holarrhena 

antidysentenca,—bitter (see Vol IV 2';s) 

tTforpri’ ^pf’ 3^,- 

&oa TT Pi " p \ Drury, U. PL, 447; 

^OT %ri Birdwood, Bomb. Prf si 

^Mad^aT^II ^a}^' D -^30 ;Liotard, Dyes, 0 ^ Matr. Adm. 

Cnilfu I Trtchtnopoly, 81; Nicholson, Man 

Doyihatore, 4^ ; Gazetteers Mysore & Coorg, L, 62; Bombay, VI 14' 

ui 23l’lV-k7,^‘& Soc.rnd:, jLrn. e^^ld siriet). 

77 /? ^od W « V?’ "S'* • ^■’ 7- SeL. 2 S, 30 , 

^hi:,Appi6 ^" 203; VL, 2^ ; 

“■'''“'’ ” "" 

in seeds are said to be used as an adjunct to other materials 

to ES'd foJnd tr; transmitt^ a sample 

leaves alone - thlt !h“ hoi/’f ‘ ’f “'““['p? matter was contained in the 
hm tLt ?hf’„• if‘ m-.best time for gathering was in March and April. 
thaV^ho ‘c l be profitably continued till the end of AugL; 

ttee hour, a“n7fhT^‘^ ^mpletely extracted by boilin| f'; 

Liew a ’ jbat from two to three hundred pounds of the leaves 

and'^tre °^- Rox^burgh's experiments 

and treatise interest in the matter appears to have dropped till 1844. In 

HorSnral Sockty oMnXrand m1ch"inllre^ 

by KS 

per )h. The leaves picked by coolies in the juno^le cost from 7 to /t annoc 
*n!pleAf‘° f‘’°m ''■bich quantity one potfnd of dye wa\ obtained 

‘■ i'’® "‘'lisation of the leaves of this common 

tree m competition with ordinary indigo appear to have been, ist, the great 
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Wrightia Indigo : also a Yellow dye. {J, MiiYvayi) 


WRIGHTIA 

tonientosa. 


expense of the boilers and the fuel required for them ; 2nd, the limited 
quantity of leaves obtainable at an-y one place and the large area over 
which they have to be collected 

These facts must necessarily render the preparation of Wrightia indigo 
more expensive than that obtained from Indigofera (Qf, Indigo, Vol. 

IV., 451). 

Medicine.—The root-bark of this plant, along with the seeds, have 
been the cause of much confusion in the literature of Indian Materia Medi- 
ca. This has already been fully dealt with under the article Holarrhena 
antidysenterica (see Vol. IV., 255-258), and need not be again entered 
into here. The plant now under consideration is practically inert from a 
medicinal point of view. 

Food.—According to^LIsboa the tender leaves and pods are eaten in 
Bombay. 

Structure of the Wood.—White like ivory, hard, close-grained; weight 
49lb per cubic foot. It is used for carving, turnery, and building. 

Domestic & Sacred.—The tree bears handsome clusters of white, 
jasmine-scented flow'ers, which are much esteemed by Hindus as fit 
offerings at temples. 

[ Wight, Tc., /. 443, 12g6, 
Wrightia tomentosa, 6 * Schultes; FI, Br, lnd.,IlL, 633; 

Syn.—w. MOLLISSIMA, Wall.; w. Wallichii, a. DC.; W. Coraia* 
Wan.;\W. Hamiltoniana, ; Hunteria euuenifolia. W all.; 

Nerium tomentosum, Roxh.; N. Coraw, Ham.; N. ?tinctobiumj 
Ham. 

V^xn.—‘Dudhi, dharatili, daira, Hind.; Dudh~koraiya, Bekg. ; Sandt- 
kuya, Kol. ; Atkura, burn machkunda, Santal; Atkurt, Assam; 
Karingi, kirra, Nepal; Selemnyok, Lf.pCHAj Pal ^z<rfra«, Uriya; 
Harido, Cuttack; Dudhi, kildwa, keor, Pb.; Dudhi, kadu-tnderjao, 
daira. Bomb.; Kola inderjan. Mar.; Telia pal, koila-mukrt, k^ila 
mokiri, pCitta jilledu, pedda pdla, Tel. ; Lcttouk thein, lettoP'thenn, 
Burm. 

References.— FL hid., Ed. C.B.C., 243; Brandis, For. FI., 323; 
Kursa, For. FL Buri;t^, II., Jg 2 , ig 3 ; Beddonte, FL Syh., Anal. Gen., 
159 : Gamble, Man. ^imh., 264; G>ah., Cat. Bomb. PL, 114; Dale. & 
Gibs., Bomb. FL, 14$; Stewart, Pb. PL, 143; Mason, Burm^ & Its 
People, 3 g 8 , 7 gg ; Elliot, FL Andhr., 100, 140, 160, i 6 t ; Campbell, Econ. 
Prod., Chutia Nagpur, Nos. g 22 i, g284; Atkinson, Him. Dist., 313; 
Lisboa, U. PL Bomb., lOO , 248, 274 , 391 / Darrah, Note on Col Ion hi 
Assam, 34; For. Adm. Rep., Chutia Nagpur, 32; Agri.-Horti. Soc. hid., 
Journ. {Old Series), Kill., 319; Gaaettcers:—Bom bay, XIII., 2 ; ; N. 
W. P., IV., Lxxiv. 

Habitat.—A small deciduous tree with corky bark, found throughout 
Tropical India from the Indus eastwards and southwards to Ceylon, Bur¬ 
ma, aiid Penang, ascending f6 2,000 feet in the Himdla^ra and to 4,000 in 
the Nilghiris. 

Dye.—Every part of the tree discharges a vellow, milky juice on be¬ 
ing wounded. Roxburgh states that this yields a fairly good yellow dye 
when diluted with water, and that pieces of cotton so coloured retained their 
colour unimpaired for two years. Its value for this purpose is apparently 
not known to Natives, nor has it been commented on by writers subsequent 
to Roxburgh. 

Medicine.—A thick red-coloured medicinal oil is said to be obtained 
from the scEDS,'but this is probably a mistake. The seeds of Holarrhena 
antidysenterica, with which this might easily be confused, certainly yield a 
medicinal oil. In Chutia Nagpur a preparation from theB \RK is given 
in menstrual and renal complaints {Campbell)* The park and rt^ot- 
BARK arn said by Lisboa, Gamble, and others to be believed useful in 
snaku-bite and scorpion stings, probably again a mistake which ha^^ 
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arisen from the confusion between the species of this genus and Holarr- 
hena. 

Food.—The leaves are eaten as a pot-herb by the Santals (Camp¬ 
bell), ^ 

Structure of the Wood.-Yellowish-white, moderately hard, close- 
grained ; weight 4 i.-5a per cubic foot (Gamble), It is even-grained, easy 
to work, and used for making combs, and for carving and turnery. 

Wrightia zeylanica, Br,; FL Br, Ind., IV., 6^^, 

Syn.—w. ANTIDYSENTERICA, Br, ; Nerium zeylanicum & N. AN-^I- 
DYSENTERICUM, Linn.; N. DIVARICATUM, Herb, Madr. 

Habitat.—A common tree in the south of Ceylon, which, like the other 
species of this genus, has been much confused with Holarrhena autidy- 
senterica^[see Vol. IV., 255-358], but which is itself inert and valueless. 
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XANTHIUM, Linn,; Gen, PI., II., jjj. 

Xanthiumstrumarium, ,• FI, Br. Ind,, III., joj; CoMPosim 
Bur-weed; Lampourd. Fr,; Spitzklette, (Ger. 

RoXBURGHII, DISCOLOR, & BREVIROJSTRE, 

X. ORIENTALE, 

Vern. Ban-okra, ckhoia-gokhrxi. Hind. ; Ban-okra, Beng. ; Agara, 
Assam; Tsur.ldne tsurd, Ka 3 h.mir; IVangan tsurd.ckirrii, kdri, 7 ofre, 
gokru.^. khagarwali, {vmt^g'^khru kaldn, Pb. : Bafc- 
Rushtu ; GSkhru kalldn. SiNO ; Shankeshvara, Bomb. ; Dutundi, 
Mar.; Marlumutta, Tam.; Vcrri tala noppi, pdrswapu, tala noppi, 
talnopi, nuirtila mdtangi. marulu jada, marulu tige, Tel. ; Cho-sa, 
kouk-pin, Burm. ; Arishta, Sans. 

References.— FI. Ind., Ed. C.B.C.. 660 ; Dale. & Gibs.,Bomb. FI., 
127 ; Stewart, Pb. PI., 132; Elliot, FI, Andhr., J13, 14S, 172. tof , 
Dyjnock, Mat. Med. W. Jnd., 2nd Ed., 45^; Murray, PL. & Dru^s, 
Sind, 182 • Note on the Condition of the People of Assam, App. D • Gas- 

^ Ixxiii. ; 3 ourn. 

(Old Series), Agri.-Horti. Soc, Ind., X„ if. 


Habitat.—A coarse annual herb, found throughout the hotter parts of 
India and Ceylon, usually near houses; it ascends the Western Hima¬ 
laya to 5,000 feet. 

Dye.—According to Balfour the leaves are used as a yellow dye. 

Oil.—The SEEDS are said to yield an oil used in medicine, also for 
illumination. 

Medicine.—The fruit is employed medicinally in the Panjdb and 
Sind, being considered cooling, and efficacious in small-pox. The latter 
belief is due to the appearance of the fruit, from which it is used on the 
doctrine of signatures. In certain parts of the same provinces it is burnt 
and applied to sores on the lips and mucous membrane of the mouth. 
In Southern India the prickly involucre is applied to the ear, or tied in a 
bunch to the ear-ring, to cure hemicrania (Elliot). 

Chemical Composition.— “ Zander (1881) obtained from 100 parts 
of the fruit, 52 ash, 38.6 fat, 36.6 albumenoids, 1.3 Xanthostrumarin and 
organic acids, besides sugar, resin, etc. Xanthostrumarin seems to be a 
glucoside, is yellow, amorphous, soluble in water, alcohol, ether, benzol, and 
chloroform, and yields precipitates with group reagents for alkaloids, and 
with ferric chloride, lead acetate, and salts of other metals, but is not* pre¬ 
cipitated by tannin or gelatin. M. V. Cheatham ^^^ 4 ) obtained only 
14.5 per cent, of fixed oil, and a principle which was precipitated by 
tannin’^ (Dymock, quoting Amer, Journ, Pharm., 18S1, 271, (si 
1884, 134). 

SpEqiAL Opinions.— § ** Known here as Bhukhra Has proved very 
I useful in urinary diseases, a good diuretic, diminishes the irritability of the 
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False Sandal Wood. 


{J. Murray.) 


XIMENIA 

americana. 


bladder. Very useful also in gleet and leucorrhoea, given as infusion (^ii to 
5y of water) or in one-drachm doses in powder. Extensively used in Pan¬ 
jab. Has also been given in menorrhagia’’ {Civil Surgeon C. 
Penny^ M.B., Amritsar). “Hospital Assistant Gopal Chunder Gangu- 
li states that the fruits are slightly narcotic ” {Surgeon A. C, Mukerji, 
Noakhally). 

Food.—The “ young flowering-top and the two leaves immediately 
below,” boiled in khdr water, are eaten by the people of Assam {Note 
on the Condition f the People of Assam). This statement is curious, and 
requires explanation, from the fact that the plant has been found in Ame¬ 
rica and Australia to be poisonous to cattle and pigs. It is said to para¬ 
lyse the heart causing coma and death without pain or struggle. 

Xanthochymas pictorius, Roxh.; see Garcinia Xanthochymus, 
Hook./.; Vol. III., 478. 
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XANTHOPHYLLUM, Roxb.; Gen. PL, /., 139^ 914 ^ 

[ POLYGALE^. 

Xanthophyllum flavescens, Roxb.; FI. Br. Ind., 2og; 

Syn.— X. PANICULATUM, Miquel; X. Arnottianum, undulatum, & 
Roxburghianum, Wight, III., /., 50. 

Vera.-^Ajensak, gandi, Beng. ; Thitpyu, Burm. 

References.— Fl. Jnd., Ed. C.B.C., 313 : Kurz, For. FI. Burm., /., 
8r; Gamble, Man. Timh., ig; Beddome, Fl. Sylv., Anal. Gen.,t. 3; 

. Rheede, Hort. Mai., IV., t. 23. 

Habitat.—A large tree, found in Eastern Bengal, Burma, South India, 
and Ceylon. 

Structure of the Wood.—Heavy, close-grained, “ useful to the Natives 
for many purposes ” {Roxb.). 

X, glaucum, Wall.; Fl. Br. Ind., /., 2og. 

Vern.— Thetpyu, Burm. 

References.— Ar«r0,F<?r. Fl. Burm., /., 8t; Gamble. Man. Timh., 19. 
Habitat.—Common in the swamp forests and around inundated jungle- 
swanks of the alluvial plains and base of the hills of Pegu, Martaban 
and Tenasserim ” {Kure). 

Structure of the Wood.—-Light but comparatively strong, white and 
pinkish, soft, probably valuable for furniture (KurB). 

Xanthoxylon^ see Zanthoxylum, below, p. 323. 

XIMENIA, Linn.; Gen. PL, I., 34^- 

Ximenia americana, Willd.; Fl. Br. Ind., /„ 3^4; OLAciNEiE. 

False Sandai. Wood. 

Syn.— X. Russelliana, Wall. 

Vem.— Konda nakkera, uranechra, Trl.; Pinlaytsi, penlay’hsi, pinllMi, 
pin-'lai-kiiryin, B u RM. 

References.— Fl. Ind., Ed. C.B.C., 323; Kura, For, Fl Burm., 

I.y 233 ; Gamble, Man. Timh., 80 ; Mason, Burma & Its People, 75 f : 
Elliot, Fl. Andhr., 96; Drury, U. PI, Ind., 448 ; Lisboa, U. PI. Bomb,, 
149; Smith, Econ. Diet., 366; Ind, Forester, III., 238; Agri.-Horti. 
Soc. Ind.. Trans., VII., 54 , 55 - 

Habitat.—A large straggling shrub, or low tree, found in the Eastern 
and Western Peninsulas, the Andaman Islands, Burma, Malacca, and 
Ceylon. 

Food.—Produces, about the beginning of the hot weather, small, dull 
white, fragrant flowers, with an odour oF cloves. These are followed by 
small oval red or yellow pulpy fruits, an inch long, of an acid-sweet, aro- j 
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matic, slig’htly bitter taste. When ripe the fruit is eaten by the Natives. 
The KERNELS are also eaten and taste much like filberts (Roxb.). 

Structure of the Wood.-^Yellow, like sandal-wood, often powdered and 
substituted for true sandal-wood by the Brahmans of the Coromandel 
Coast .in their religious ceremonies (Roxb,). 

XYLIA, Benth,; Gen. Pl.^ /., 

j Xylia dolabriformis, Benih.; FI. Br. Bid., //., 286; Leguminos.e, 
j The Iron-wood Tree of Pegu and Arracan. 

MfMOSA XYLOCARPA, / InGA XYLOCARPA, Z?C. / I. LIGNOSA, 

& DOLABRIFORMIS, Grnh. 

V^n. Jamhu, Hind.; Boja, kongora, Uriya; yamba, yerrul, suria. 
Bomb.; ydmba. jdmyia, surii. Mar.; /nil, Tam.; Konda iangddu, 
tanjiduy tanjedu mdnu, eruvaluy bdjeh, bdja, Tel.; Tabrnd, tirawa, 
ski ve, Kan ; Pyinkado, BuRM. 

References.— Fl.Jnd., Ed. C.B.C.,417: Brandis, For. FI., 171; 

4ig; Beddome, FLSylv., t., i86; Gamble, 
Txmb., 148 ; Dalz. & Gibs.. Bomb. FI., 8$; Mason, Burma & Its 
People, 530, 772 ; Elliot, FI. Andhr., 2g, g7 ; Balfour, Trees of S. India, 
(Madras, 1862), 133; Lisboa, U. PI. Bomb., 65; Cooke, Oils and Oil¬ 
seeds, 82; Aplin Rep, on Shan S'ates, 1887-88,• Gazetteers: — My:,ore & 
I 48; 11 ., 64; Bombay, XV., 33, 7g ; Burma, /., 125, 436; Agri.- 
^,orti. 3 oc. Ind., Journ. (Old Series), IX., Sel., 46; XI., 446 ; Ind, 
7 //5y//.^ ,g . 111 ., 23, l8g ; IV., 240,292, 366 ; VI., 125; 
Vll., ig6 ; Vlll., 403. 414, 41s; IX.. 14, 216; X., 38, 543. S44. 545 ; XI., 
231. 321 , 322, 374 ; XII., 72, xxii., 311, J/J ; XII f 1^7,%, 5^. 

Habitat.—A large, deciduous tree, met with in the Central Provinces, 
bouth India, Arrakan, and Burma. 

Resin.---It yields a red resin, which is said to be more abundant in 
Burmese than in South Indian wood. It is reported that the lac insect in 
Southern India is found on this tree {Bomb. Gaz., XV., i., 7g). 

Oil. The SEEDS yield an oil of which nothing is known. 

Wood.—Sapwood small; heartwood dark-brown or 
reddish-brown, extremely hard, beautifully mottled, cross-grained : weight 
from 60 to Soft) per cubic foot. The heartwood is very durable, and resists 
the attacks of white ants—a property it doubtless owes in great measure to 
the resinous substance which it contains. 

Domestic.—It is used for boat-building and for agricultural implements 
in Burma; also for carts and tool handles. In South India, it is employed for 
making railway sleepers, posts, boats, and carts. In Burma and.'Bengal it 
has be^ largely employed for telegraph posts, for which it has answered 
well The large forests in Arrakan, of which Dr. Schlich, in his report on 
the iron-wood forests of Arrakan, dated ist September 1869, says that a 
third of the forest vegetation consists of Pynkado ’’ produce large numbers 
of telegraph poles and railway sleepers. Major Seaton, in his report for 
1876-77, stated that 10,000 such sleepers from Arrakan had then lately been 
sold .at Calcutta at R5 each, and Mr. Ribbentrop states that large numbers 
of Pynkado pieces and sleepers are brought out from the forests in Pegu. 
Between 1865 and i863 inclusive. 70,377 sleepers weie obtained by the East 
Indian Railway Company from Arrakan (Burm. Gas.). In the British 
Burma For. Adm. Rept. for 1884-85. 17,631 are said to have been sold in 
Calcutta at R2-1 each. The cost of cutting and freight are said to have 
amounted t6 about 12 annas per sleeper. In 1885-86, 81,569 sleepers were 
riimoved from Burma by Government agency, of which 75,000 went to 
M.adras and the remainder to Calcutta. '1 he profit which accrued from the 
ietTier works in the Pegu circle amounted to 36 per cent. (For. Ad. Rep., 
1885-86), The wood is hard, heavy, and difficult to cut, but is valuable tor 
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Adam’s Needle. 


(J. Murray.) 


YUCCA 

gloriosa. 


all ordinary purposes, and is a useful wood for piles and beams of bridges 
(Gamble). Balfour, writing in 1^862, states that the Wood Was then largely 
used in the Madras gun-carriage factory for poles, axle-cases, and braces 
for transport limbers, poles and yokes for water-carts, and cheeks and axle 
cases for lighter mortar carts. Captain Puckle, writing at the same time 
from Mysore, says that it is largely employed for furniture, shafts, plough- 
heads, knees, and crooked timber for ship-buildirg, and for railway 
sleepers. The hardness of this timber has recently been utilised by 
Mr. Oliver, Conservator of Forests, Burma, as a new form of boundary 
board. These he makes of th'S wood, pointed at one end, so that from 
their hardness they can be driven on to trees of softer wood. 

Xylocarpus Granatum, Keen.; see Carapa moluccensis, Lam.; Vol. 
11., 141. 

XYLOSMA, Forester ; Gen. Pl.y /., 128, 

Xylosma longifolium, Clos.; FI. Br. Ind., /., Bixineje. 

Syn. -Flacourtia ferox, Wall.- 

Vern. — Danddl, katdri^ kandhara. Kind.; Kattdwa, Oudh; Chopra, 
chiuiidi, chirunda, chirndi, chiraunda, drendu, thakola, kathdgli, Pb. 
References. — Hort.Sub. Cal., 84; Brandis, For. FI., 19; Gamble, 
Man. Timh.,18; Stewart, Pb. PL, 19J; Atkinson, Him. Dist.,3o5» 
Gazetteer: — N.-W. P , IV.. Ixviii.-; Agrt.'^Horti^ Soc. Ind., Trans., VIL; 

73. 

Habitat.—A small evergreen tree of the North-West Himdlaya, from 
Kumaon to Mari, ascending to 5,000 feet; also found in Assam. 

Structure of the Wood.—Pinkish, moderately hard, even-grained ; 
weight 55tb per cubic foot. It is used for fuel and charcoal. 

XYRIS, Ztun.; Gen. PL, IIL, S42. 

Xyris indica, Linn.; FI. Br. Ind,, VI., 364 ; XYRiDEiE. 

Ddbi-ddha, Hind.; China ghauza, chineghds, \dabiddbi,^}mG., 
Dadumari, Sans. 

References.— Ro.xb., FI. Ind., Ed., C.B.C., 60; Rhccde, Hort. Mat.. IX., 
^39, t, 7 ; Mason, Burma & Its People, 435* 820; Dale. & Gibs., Bomb. 
FL, 259 ; Dytnock, Mat. Med. W. Ind., 2nd Ed , 8rS. 

Habitat.— Found in Bengal, the Southern Konkan, and Coromandel, 
generally on sandy soils or salt marshes. 

Medicine.—“ The Natives of Bengal esteem it a plant of great value, 
because they think it an easy, speedy, and certain cure for the troublesome 
eruption called ringworm (HonbU ^ohn Hyde tn a letter to Roxburgh). 
This remark accords with the. description of the plant as given by Rheede. 

Yak, see Oxen, Vol. V., 664. 

Yamamai, see Silk. 

Yamani or Moka Aloes, see Aloe succotrina, Lafn .; and A. Peiryi, 

[ Baker ; Liliace^ ; Vol. I., 184. 

Yeast, see Cerevisi® Fermentum, or Tonila cerevisi®, Vol. II . 257; ah 

’ [ Malt Liquors, Vol. V., i;,, . 

Yellow, Indian —, see Peon, Vol. VI., Pt 1 ., 132. 

YeWj see Taxus baccata, Linn.; Vol. VI., Pt. III. 

YUCCA, Linn.; Gen. PL, IIL* ^^8. [ LittACEiE. 

Yucca gloriosa, Linn.; B. ker, ih Linn. Soc. Jour., XViIL, 223 / 
Adam’s Needle. 

Mr. Baker describes ten varieties, but the'^e are not of sumcicut 
economic importance to necessitate their enumeration in this work. 
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Adam’s Needle & the Bear Grass. 


FIBRE. 

Leaves. 

2 


MEDrCINE. 

Fruit. 

Root. 

4 

Soap-substl- 

tute. 

5 


J?rferMCM.--;£»V4(,a, ij, PI Bomb., 236; Baden Pojaell.Pb. Pr., 5 / 5 / 
Koyle, Ftb. PL, 57 ; Liotcnd, Mem. Paper-making Mat., 5, /5, 18 ; Tro- 
ptcal Agneydtupsty 1st Feb., 1883 ; Smith, Econ. Diet., 5 ; Watt, Sel. 

of Ind., R & A. Dept,, 1889, 179; Spans, Cyclop., 
999 ; Gasetteers ’.-^Mysore & Coorg, /., 67 ; N.-W. P., /., 8$; hU. 

^oc. Ind., Journ. {Old Series), //., 
Sel., 438; IX., 114, 120. \ n > 

Habitat.— A native of America from Northern Carolina to Florida 
; introduced into India as a cultivated plant of wardens, natura- 
hsed here and there in the Madras Presidency, and on the lower slopes 
of the Himalay, often seen in hedges. 

r ^^^^®*“7This species, together with the less important Y. angusti- 
foha, Pursh., and Y. filamentosa, Linn, (the Silk or Bear Grass), con¬ 
tains a large quantity of fibre in the leaves, which is in many respects 
similar to that of Agave and is applicable to like purposes. It is from 
2 to 4 feepn length, rather wiry, fine, round, even, strong, and easily 
dyed. It is moderately flexible, but has naturally a certain amount of 
narshness. 1 he fibre has apparently not attracted the attention it de- 
serves, even in America where it occurs plentifully. Thus the writer of 
the article on the subject in Spons^ Encyclopaedia remarks, « The whole 
genus has been utterly neglected from an industrial point of view, no real 
attempt haying ever been made to grow the plants on a commercial scale, 
though their hardiness, their preference for arid, barren sands, and the 
guality of iheir fibre would seem to be special recommendations.” The 
hbre, if obtainable at a sufficiently low price, would doubtless be specially 
requirements of the paper-maker. 

Medicine.—The FRUIT is purgative, the root detergent (La Maout 

statement is not correct as 
fo? ^ India. [The Indian public papers were 

recently greatly concerned in an announcement of supposed considerable 
regarding a plant the leaves of which yield fibre and the roots 
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Zahr-i-mohra, see Magnesia, Vol. V., io 8 . 

I ZANONIA) Linn,; Gen, PL, Sjg, 

^ „ L CuCURBITACEiE. 

Zanoniaindica, Z/««./ Fl. Br. ind,, IL, 633; Wight, III,, t, 103; 

Vera,-~-Chirpoti, Hind.j Chirabuti, Mar.; Penar^alli, Mal. : Wal- 
rpakinda. Sing. ; Chirpota, dirghapatra, kuntali, tiktaka. Sans. 

Rwerences.—^0. & Gibs., Bomb. Fl., 99 ; Rheede, Hart. Mal., VIII., 
t. 47, 4 f * 49 ; Tkwaites En. Ceyl. PL, 124 ; S. Arju7i, Cat. Bomb. Drugs, 

} Pharmacog. Indpa, II., 94 ; Drury, U. Pi. Ind., 450 / . Gazetteer, 
Mysore & Coorg, I., 6r ; Agri.-Horti. Soc, Did., Trans., VII., 64. 

Habitat.—A climbing herb of Assam and East Bengal, the Deccan 
Peninsula, the Malabar Ghdts, and Ceylon. 

Medicine.—According to Rheede the leaves, beaten im with butter¬ 
milk, are used in South India as an anodyne application. The Sinhalese 
value the plant as a febrifuge (Tliwaites), The fruit is said to possess 
acrid cathartic properties. The Hakims in Bombay assert that the fresh 
JUICE is very efficacious as an antidole to the venomous bites of the 
Gecko, known in the Deccan as sluiN-alam or ‘‘ king of the world ” (S 
Arjun) '‘In Malabar a bath made by boiling the leaves in water is 
used to remove {he nervous irritation caused by boils, and an antispas- 
modic liniment is made by pounding the leaves with milk and butter” 
(Pharmacog. hidi a). 
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The Tumburu a Medicinal Shrub, 'dj. Murray.) 


ZANTHOXYLUM 

alatum. 


ZANTHOXYLUM, Linn,; Gen. PL, L, 2gy, ggi. 

[ RuTACEiE. 

Zanthoxylum acanthopodium, DC,; FL Br, Ind., 

Syn. —Z. HOSTILE, Wall. ; Z. alatum. Wall., Cat. I 20 g , in part. 

Vern, — Nipili^dhanya, tumra, tejphal, darmar. Hind. ; Tambul, Beng. ; 
Bogay timiir, Nepal. 

References. — Gamble, Man. Timb,, mix; List Darjeeling Trees, Shruhs* 
etc., 14 ; Knrz, For. FI. Burm., /., 181 ; Dymock, Warden & Hooper^ 
Pharmacog. Itid., /., 255. 

Habitat.—A small tree of the hot valleys of the Sub-tropical Hirad- 
laya, from Kumaon to Sikkim, ascending to 7,000 feet, and the Khasia 
Hills, from 4,000 to 6,000 feet. Flowers in short dense cymes J-i inch 
long. 

Medicine.—See Z. alatum. 

Structure of the Wood.—Yellowish-white, soft. 

Z. alatum, Box 5 . ; FI. Br. Ind., L, 493. 

Syn. —Z HOSTILE, Wall., Cat. 1210, in part. 

Vern. — Tumru, tun, Hmbur timur, tezmal, nipdli-dhanya, darmar, tej» 
phal. Hind. ;Gaira, nepdli dhanid, tun, Beng. j SungrtUkung, Lkpcha ; 
Tpbal, timur, jwardfu-tika, N.-W. P.; Tejbal, kabdba, tezoal, iimvtal, 
timru, PB. ; Tumburu, Sans. 

References. — Roxb., Fl.Ind.,Ed.C.B.C.,7iy; Brandis, For. FL, 47; 
Gamble, Man. Timb., 60, also List Darjeeling Trees, Shrubs, etc., 14; 
Pharm. Ind., 48 ; O'Shaughnessy, Beng. Dispens., 264 ; U . C. Dutt, 
Mat. Med. Hind., 321 ; U. S. Dispens., 15th Ed., r 5 J 9 ; Irvine, Mat. 1 
Med. Patna, 115 ; Dymock, Warden & Hooper, Pharmacog. hid., /., 1 
255; Baden Powell, Pb. Pr., 329, 6or ; Atkinson, Him. Dist., 753 ; ' 
Birdwood, Bomb. Pr., 17. . ■ 

Habitat.—A shrub or small tree, with dense foliage which possesses ' 
a pungent aromatic taste and odour, panicles 2-6 inches; found in the hot 
valleys of the Subtropical Himalaya from Jammu to Bhutin, ascending , 
to 6,000 feet, and in the Khdsia Mountains between 2,000 and .3,000 feet. 
This and the previous species are much alike and often confused with each ■ 
other. They have both the peculiar smell so characteristic of them. The ' 
leaves have a winged rachis in both forms, but in Z. ac&nthopodiura the 
leaves are smaller and more crowded, the fruits form dense cymes and ' 
the flowers appear in March, those of Z. alatum not till a month or six J 
weeks later. . , 

Oil.—An essential oil has been separated from the carpels by^ Dr. 
Stenhouse and later by Pedler and Warden. It is isomeric with oil of 
turpentine, possesses a similar odour to Eucalyptus oil, and might therefore 
prove of value as an antiseptic and disinfectant (see para. Chemical ; 
Composition). ^ ^ , 

Medicine.—The author^ of the Pharmacograpkta Indira state that 
Sanskrit writers tall the carpels of this species and of Z. acanthopodium 
by the name of tumburu, which signifies coriander. The fruits of these 
are so similar as to be very difficult of distinction, and both possess the 
peculiar flavour of coriander, which fruit they also resemble in size. “In | 
Hindu medicines they are considered to be hot and dry. The Chinese | 
also use the carpels under the name of Hwa-tscaou or ‘ Pepper-flower^^ 
and in Japan the carpels of Z. piperitum arb used. The Arabians appear j 
to have obtained the carpeis of Z. alatum or Z. acanthopodium first from | 
Northern India. Ibn Sina, under the name oi Fdghireh (open-mouthed), , 
t]escribes them as ^a berry, the size of a chick-pea, containing a black seed | 
as large IS a hemp-seed, brouglu from Sakma in Hindustan.' SakAIa | 
or Sangla was an ancient town in the Panj.ib, near the modern Snngla- j 
wala Tiba or Sangla Hill. It is the Sangala of Alexander, and was ' 
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visited by the Chinese pilgrim Hwen Thsang in A.D. 630; it had then a 
large Buddhist monastery and a stupe 200 feet high. Haji Zein el Attar, 
who wrote A.D. 1368, gives a similar account of Fdghtreh, and says that 
the Persians call it Kabdbeh-i-kushddeh (open-mouthed cubebs).” “ The 
Mahometpm physicians consider Fdghireh to be hot and dry, and to have 
astringent, stimulant, and digestive properties. They prescribe it in 
dyspepsia arising from atrabilis, and in some forms of diarrhoea.” The 
BARKv of these trees is tonic and aromatic, and may be used with advan¬ 
tage in rheumatism and in atonic dyspepsia; the root-bark is to be 
preferred. Heckel & Schlagdenhauffen (Acaddmic des Sciences, Ap^, 2jst, 
1884) reported that a crystalline principle, obtained from the bark of a West 
Indian Zanthoxylum, produced in frogs, rabbits, etc., general paralysis and 
abolition of the functions of respiration and circulation*’ {Pharmacog, 
Indi). Baden Powell states that the small branches and thorns are 
employed in Northern India as an application for toothache, and that the 
seeds and bark are prescribed in fever, dyspepsia, diarrhoea, and cholera. 

Chemical Composition. —“The bitter crystalline principle present in 
the barks of the Zanthoylese, and formerly called Zanthopicrite, has been 
recognised as identical with berberine by Dyson Perrins(Z'r'<7«5. Chem, Soc., 
1862), The bark also contains a volatile oil and resins. Dr. Stenhouse 
has obtained from the carpels of Z. alatum, by distillation, an essential oil 
to which the aromatic properties are chiefly due. This oil, wMch when pure 
is called by Dr. Stenhouse Zanthoxylene, is a hydrocarbon, isomeric with 
oil of turpentine. It is colourless, refracts light strongly, and has an agree¬ 
able aromatic odour similar to that of Eucalyptus oil; its composition is C,(, 
Hg. He also obtained a stearopten, ZanthoxyUn, floating on the water 
distilled from the carpels and separable from tne crude essential oil. After 
repeated crystallisations from alcohol, Zanthoxylin may be obtained in a 
state of purity, and then presents the form of large crystals of a fine silky 
lustre, insoluble in water, but readily soluble in alcohol or ether. It has a 
very slight odour of stearine, and a slightly aromatic taste. It distils 
unchanged, its fusing point before and after distillation remaining the 
same, namely, 8o°C., and its solidifying point yS'^C. Its composition is 
C40 Hfi Dj. The essential oil was obtained by Pedler & Warden (1888) 
by distilling the crushed carpels with seeds in a current of steam. The oil 
was dehydrated by fused Ca Clj. It commenced to boil at 175° to 176^0., 
the greater pajt passing over between 176° to I79°C., the temperature then 
rose to i8i°C., and rapidly to i83®C., when the distillation was stopped. 
The rectified oil had a specific gravity of *873 at 15.5°C. Its vapour density 
determined by Meyer*s method was 5.43 They were unable to obtain 
the crystallisable stearopten isolated by Stenhouse. The freshly distilled 
oil exposed to 0°C failed to deposit any crystals. In addition to the 
essential oil, they also detected the presence of a pale yellow, viscid, non¬ 
drying oil, an acid resin, and a yellow acid principle, forming deep yellow 
solutions with alkalis, and reprecipitated from its alkaline solution by 
acids” (Pharmacog, Ind.). 

Food.— The carpels are occasionally employed as a condiment. 

Structure of the Wood.—Close-Gained, yellow ; weight from 34 to 461b 
per cubic foot; used for making walking sticks, clubs, pestles, etc. 
the hemp-plant. 

Domestic.— Fdghireh (fruits) is employed as an ingredient of gurdku 
(tobacco for the hukkii)\x\ certain localities, and in the preparation of a 
ground-bait for fishing {Pharmacog, Ind.). Brandis says the bark is 
used for intoxicating fish. In Northern India the fruit is said to be 
u-ed for poisoning fish ? {Atkinson) and to purify water (Gamble). The 
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Timber Trees. 


(y. Murray.) 


ZANTHOXYLUM 

Rhetsa. 


small BRANCHES are frequently employed as tooth-sticks, to clean the 
teeth and are regarded relieving toothache. 

Zanthoxylutn Budratiga, WalU; FI. Br. Lid., I., ^95. 

Syn. —Z, CRENATUM, WalL; ? Fagara Budrunga, Roxb. 

Vern.— Badrang, Hind.; Brojonali, Assam; Mayanirty Burm. 

References.— Roxb., FI. Ind., Ed. C.B.C., 140 ; Ktirs}, For. FI. Burm,, /., 
182; Royle, III. Him. Bot., iS7; O'Shaughnessy, Beug. Dispens., 264; 
Irvine, Mat. Med. Patna, gg ; Dymock, Warden & Hooper, Pharmacog. 
Ind., 256; Agri.-Horti. Soc. Ind., Trans., VII., 163; Journ. {Old 
Series), IX., Sel., 4g, 53 

Habitat.—A tree of the Tropical Himalaya, the Khdsia Hills, Eastern 
Bengal, and Burma. 

Medicine. —The carpels can hardly be distinguished from those of 
Z. Rhetsa, and are used similarly in'medicine (see below). 

Structure of the 'Wood,—Rather heavy, soft, yellowish-white, close- 
grained {Gamble). 

Z. Hamiltonianum, Wall.; FL Br. Lid., I., 4g^. 

Vern.— Purpurav timur, Nepal. 

References.— Kure, For. FI. Burm., /., i8i; Dymock, Warden & Hoopert 
Pharmacog. Ind., I., 256. 

Habitat.—A climbing thorny shrub of Sikkim, Assam, and Burma. 

Medicine.—The fruit of this species and that of Z. oxyphyllum, 
Edgew., are employed medicinally as a sort of Fdghiteh, with which 
they have probably similar properties (see Z. alatum). 

Z. ovalifolium, Wight; Fl. Br. Ind., 1 ., 4g2. 

Syn. —Z. LUCIDUM, IFa//.; Toddalia mitis, Miq.; Limonia lbptos- 
TACHYA, Jack. 

References.— Beddome, Fl. Sylv., Anal. Gen., xlii., t. vi., f. 3; Bombay 
Gazetteer, XV., Pt. I., 42g. 

Habitat.—A large shrub found in ICanara, Coorg, Nilgiri Hills, and 
rear Madras; also in the Khdsia Hills, Assam, the Mishrai Hills and 
Singapore. 

Medicine.—The fruit and bark are not reported to be used in medi¬ 
cine, but probably possess similar properties to those of other members of 
the genus. 

Structure of the Wood.-*Light yellowish-white, very h^^rd, close- 
grained, 

Z. oxyphyllum, Edgew. ; Ft. Br. Ind., /., 4g4. 

Syn.— Zanthoxylon violaceum. Wall. 

Vern.— Timur, Nepal. 

Reference.— Dymock, Warden & Hooper, Pharmacog. Ind., I., 256. ^ 

Habitat.—A climbing prickly shrub of the Himdlaya from Garhwal to 
Bhutdn, between 6,000 ancTpjOOo feet; also met with in the Khasia Hills, 
from 4,000 to 6,000 feet. 

Medicine.—See Z. Hamiltonianum. 

Structure of the Wood.—Yellowish-white, soft, porous. 

Z, Rhetsa, DC.; Fl. Br. Ind., I., 4gy. 

Syn. —Z. OBLONQUM, Wall.; Fagara Rhetsa, ? F. Bud rung a, Roxb., 
not of Wall. 

Vern.— Sessal, tirphal, tisal, chirphal. Mar. ; Tessul, kokli, chirphal. tri^ 
phalyscssal, fijaoal, tephal. Bomb. & GO' ; Rhctsa-mar.nn, rhetsa, rhetsa 
?naum, Trl. ; Jummina, jimmi-mara, Kan.,; Kattu-kina^gass, Sing. 

References.— Fl. Ind., Ed. C.B.C., i Beddome, Fl. Sylv., Anal, 
Gen., xli.; I'hwaites, En. Ceyl. PL, 6g; Dale. & Gibs., Bomb. FL, 4$; 
Graham, Cat. Bomb. PL, 36 ; Gamble, Man. hul. Timb., 60 ; O'Shangbr 
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Maize or Indian-com. 


nessy, Beng, Dispens., 264; S. Arjun, Cat. Bomb.Drugsy 2g; Dymock, 
Mat. Med. W. Ind., 2}id Ed., 127 ; Dymock, Warden & Hooper, Phar^ 
macog. Ind., I., 255; Lisboa, U. PI. Bomb., 31, 222 ; Drury, U. PI. Ind., 
450; Gazetteer, Bombay, X., 404; XV,, 7g; Ind, Forester, III., 200; 
Rheede, Hort. Mai, V., t. 34 - 

Habitat.—A tree with corky bark and spreading leafy branches, found 
in the Western Peninsula, from Coromandel and the Konkan southwards, 
also in Tavoy. 

Oil.—The essential oil, obtained from its carpels, probably similar to 
that of Z. alatum, is used medicinally. 

Medicine.—The carpels constitute the Fagara major of the old phai^ 
macologists. They are similar to those of Z.‘ Budrunga, and much larger 
than the Fagara minor, or Fdghireh described by Muhammadan writers 
(see Z. alatum.) In Southern and Western India they are used as a 
remedy for rheumatism, and the essential oil for cholera. They probably 
possess precisely similar properties to those of Z. alatum, acanthopodium, 
and other species, and the bark and root-bark are also probably 
equally valuable. 

Food.—“The unripe carpels are like small berries; they are grate¬ 
fully aromatic, and taste like the skin of a fresh orange. The ripe seeds 
taste exactly like black pepper, but weaker ” (Roxh,), Both are largely 
employed in Southern India as condiments, especially with fish curries. 
The bark is also aromatic, and is used as a substitute for limes and 
pepper. It is cooked wiih sugar or honey; and when mixed with onions, 
mustard-seed, and ginger, makes a good pickle [Drury). 

Domestic.—“ Rhetsa means a committee, or select number of men as- 
I sembled to settle disputes, etc,, and maun, means tree of the largest size. 

I Under the shade of this tree the Hill people ‘(of South India) ’ assem* 

; ble to examine, agitate, and determine their matters of public concern, 

I deliver discourses, etc.” [Roxh.). 

j [ghiana, Benth,; see Vol. III., 305, 

j Zanthoxylon triphyllum, Wight, Ic„ /. 204 ; see Evodia Roxbur- 

The following supplementary facts may be given to those furnished in 
Vol. III. 

Resin.—.Specimens of a resin obtained from this tree were sent to the 
! Madras Exhibition, but the quantity produced did not warrant its being 
of importance from a commercial point of view [Drury). 
i Food.—The capsules, which arc of about the same size and shape as 

' those of Zanthoxyon alatum, possess similar aromatic properties. 

I Domestic.—In Amboyna the women prepare a cosmetic from the 
bark, which they employ to improve their complexions [Rumphius, Amb, 

I II., 188, t. 62). 

I [see Aristoloohi/e, Vol. I., 316. 

Zarawand-i-gird, the imported root of Anstolochia rotunda, Linn,; 
Zarwand-i-tawil, the imported root of Anstolochia longa, Linn,; 

[see Vol. I., 316. 


(C. Walt.) 


ZEA, Linn.; Gen. PL, III., 1114. 

This very striking genus possesses, so far as is known, only one species and it 
stands moreover almost by itself in the Mayde^. Its nearest affinities are with 
£uchl.xna, Schrader, but there are no transitionary forms between these very 
distinct genera, and as Bentham says: “ With moat of the general characters of 
the tribe to which Maize gives its name, it is exceptional not only in that tribe, 
but in the, whole order, by the manner in which its numerous female spikclets 
are densely packed in several vertical rows round a central spongy or corky 
.ixis. How far this arrangement may have gradually arisen after so many 
centuries of cultivation Can only be a matter of conjecture. Its gradual progress 
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Maize or Indian-corn. (G, Watt,) 


cannot be traced through the numerous cultivated varieties, many of them de¬ 
scribed as species in Bonafous’s splendidly illustrated monograph; and the 
idea that some of them are wild indigenous forms must be traced to the insuffi¬ 
ciency of the observations recorded by travellers/’ Of Euchlaena, Bentham 
says that" likeTripsacum and Zea it has a terminal male panicle with the female 
spikes in the lower axils wrapped up in broad bracts, but the female spikelets 
are within each bract superposed in a single row on the articulate rachis of the 
single spike. The affinity to Zea appears to be recognised; for specimens of 
Euchlaena have been received from Schaffner purporting to be known as 
‘ Wild Maize.’ ” 

Zea Iff Linn, ; Gramine^. 

Maize, Indian-corn, Eng ; Bled de Turquie, Fr ,; Turkisch- 
KORN, Germ .; Grano Turco o Siciliano, //./ Trigo de 
Indias, Trigo de Turquia, Sp , 

Vern. — Bhutta^ makka, mahaiy juuri, bara-judr, ktikri. Hind.; Janar, 
bhutta, jondr (in Chutia Nagpur), Bbng.; Jandrut Santal; Butd, makdy 
Uriya; Makkd or mahd^ makai^ bhnttay jtinri, bara-judrt N.-W. P.; 
Mungari^junalay Garhwal; Bhutta^ muknit junata, KumaoN; Makkiy 
makkeiy mak, kukriy bard-judry chkale, kuthiy judry Pb. ; Condc, KaSH- 
GAR ; Jaoriy jaadri^ jaori-kkurddniy W. Afg. ; Mukkuy Raj. ; Bara - 
jiiuTy makkdiy SiND; Makka - jdrt , makka-jowuri, Deccan ; Makai, buta, 
Bomb.; Maka, Mar.; Makkoi,Gvz.’y Mukkd-sh^atnyTAis.; Mokkajonna 
makkd & 07 tnaln, Tel.; Mekkejolayinusuku jolaygoin jol, Kan.; Chdlaniy 
Malay.; Pyaungbu { = ft(mering-juar)y Burm. ; Yavanala (according 
to Bir'dwOf/d), Sans.; KhanaanUy khdldvany Burraiul-makkahy 
kintahe-runuy durah-kigany durah-shdmiy Arab.; Gaudume-makkah, 
khoshahe-makkiy bdjri, Pbrs. ^ 
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NoTE.~The word or which is given so very frequently in India Conf, with pp, 

as the name of ^lai2e means of Mecca,” and may, therefore, be rendered ** Mecca 3 si, 

corn.” The origin of the equally prevalent name Bhutta or Bhuta is more obscure. 

It might be traced from Bhuktay ^nskrit, which, in Palf, \s Bkuttay to eat. Or it is 
probable that it came from Bhu to be borne, to exist; Bhuta occurs as having in 
one of its meanings ‘^a seed” or “rosary bean.” It is somewhat significant that 
this same word Bhutta or Bhuta is, in the various languages of India, often given to 
widely different things, but mostly to introduced plants. Thus, for example, in 
Kumaon Bhuta means the Egg-apple (Solanuin Melongena). Sir Walter 
Elliot assigns the name Yavandla to Sorghum vulgare, and he suggests that its 
derivation is from YavanOy a general term tor a Greek, Muhammadan, etc. This is, 
however, very possibly not correct; the word may be Yava «= barley, and nala (or in 
the adjective form ndca) reed-like. But the name “The Reed-like barley’’ would be 
equally applicable to Sorghum vulgare and to Zea Mays. Sir Monler Williams 
does not mention Yavanala as a Sanskrit name for either of these grains, but he 
furnishes three words as denoting “ Maize.” These are Sasyamy Stamba-kariy and 
Sasyovisesha. The derivation of these woids is probably as follows ; Sasyam, grain, 
in fact any grain,-—a word which may be seen specialized in the Burmese Saba, rice 
in husk, and which occurs in the Palf Sassd. It is synonymous for “ w^lth.” 

Stamha-kari denotes a grass which grows in clusters. And Sasvavisesha might be 
rendered “ ^'markable grain.” " They are thus descriptive words and probably very 
modern, and more probably denote Sorghum, or PennisetuiD rather than Zea. 

References. — Roxh., FI. Ind.y Fd. C, R.C., 649; Stewarty Pb, PI, 2^^, rJ in 
report on\Food i>f Bijnouv Disiyicty tSdj ; AitchisoHy Kuratn Valley Kept,, 

Ptry Ly JOS ', HookeTy Him. Jour,yI.yt^; DC,yOrig, Cult. Pl., 3 S 7 ; 

V. Hehn, Culti, Plants and Domestic Animals in their Migration:, S04, 

497 ; Crawfurdy Migration of Cultivated Plants in Reference to F.thnc- 
logy (see Jour. Agri.-Hort, Soc. ‘nd. N.S.y /,, Sel., 6 ; Rev. A. Campbelly 
RvpL Econ, Pl.y Chutia Nagpur, No. C.211 A,; Graham^ Cat. Bomb. 

PL, 240; Mason, Burma ana Its Peopify. 476^ 817 ! P'l- 

Andhr.y rt6. a.* ^ pufer on Farinaceous Grair.Sy etc., of South Indj, in 
Trans. Edinh. Bof, Sac., Vol, VII., 290; For.yihy Rep.irt of ike Mi ion 
to Yarhandy in 1S73, 79 J Stoch^ Ueport on Sind; Moodern .)kerif, 

Svpp. Pharm . hid., 261; U. C. Duft. Mai . Med. Hi-dus, ^0/ 

PLdf Drugsy Sind.yi^; r^im.y Med. PL, J0 ; Pyfvcck, Mai. t 
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Med, W. Jnd,, 2nd Ed., 855; Birdwood, Bomb, Prod., ii3; Baden 
Powell, Pb. Pr 204,2,2, 2I3-22S, 230, 231,251, 51^; Atkinson, Him, 
Dist, (-^-f Gas.), -320, 687; -Forbes Watson, Indian Prod,, 

10, 43 ; Boyle, Prod,-Res., 40,214, 230, 381; Liotard, Mem. Paper-fnak- 
tng Mat., 34; Church, Food-Grains, Ind., 65.; Wallace, India in 1887, 
201 ; Mueller, Select Extr^tropical plants, {Ed. 8th), 525; Simmonds, 
Waste Products, 292 ; Duthie, Ind. Fod. Grasses oj North India 12; 
Official Co^esp., R, and A. Dept., 1876 to 1879; Aind-Akbari, Bloch- 
manns Trc^s., I.,' 83; Buchanan-Hamilton, Kingdoili Nepal, 284, 
312; Port Blan, Settl. R^, {1870-71), 26; Andaman Islands, Ad¬ 
min. Rep. {J88S-86), 54; Eumaon, Official. Rep., 279: Gazetteers:— 
Bikanxr, 229; Rajputana, 128, 150; Ulnar, 87; Agri.-Horti. Soc., 

212-215, 236, 31 r, Proc., 358; in., 

236 ; V., 60-64, ^^ec., 48, 85,88 ; VI,, 240, 243, 245, 247 ; Proc., 7-9, 

24, 35, 60, 104;yil., Proc. J7, 95, i 38 , 153, /pj; VIII., 22, 96-97, 17^-181, 
225 , 233 , 235-287, Proc., 33 ^ ; Journals : — II., Set., 140, 294,367,541, 
544 ;III., Proc., 59, Sel., 196 ; IV., Sel., 3 i, 38, 152; IK., Set, 59 ;K., 
359. ^el., 24; XI ..Proc., 824 Kill, Sel., 57 ; XIV , 44 ; New Series :— I., 
tsel., 7, ;4 Sel., 57 , 70-79 ; IV-, 25; V., 80-94; Proc., (r875), I2, 27, 
43, {1876) 6-8, 16-18, 37, 38 ; VI., Sel., 52-58, 82-85, Proc. {1880), 36; VII., 
92-95, 37, 38; Proc., 35, {7883), 104, 705, 707-108, ///, 

174. nS; VIU.,Proc.,48, 68; Indian Agriculturist, 78th Sep. 7886; 
Indian Forester, IX., 208; Quarterly Jour. Agri., L, 1 1828-29). 484: 
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Spoils' Encyclop. ; Encycl. Brit., XV., 309; Morton, Cycl. Agri., II, 
7777; Ure, Diet. Inds. Arts& Man ,///., 20, 
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Habitat, Distribution, mid Forms.—This most useful grass is now cul¬ 
tivated, it might almost be said, throughout the world. DeCandolle 
presumes that it wa-s originally a native of New Granada from the cir¬ 
cumstance that, since it can be shown to have been cultivated from a 
remote antiquity by both the Peruvians and the Mexicans, it most likely 
was diffused from an intermediate region. Although unknown to Europe 
prior to the discovery of America, it has been cultivated for so many cen¬ 
turies in the New World as to have not only lost all trace of its wild 
habitat but to have become so obedient to man’s necessities as to have 
yielded an extensive range of forms. In consequence there are conditions 
of this protean species suited to moist tropical regions, to burning arid tracts, 
to temperate zones, and it might almost be added to arctic climes. The 
modifications in stature, foliage, and grain are no less significant; but, as 
pointed out by Darv^in (and subsequently fully confirmed), most if not* all 
the forms of this plant are but climatic states and are hardly, there¬ 
fore, entitled to be called races. They are, in fact, forms that tend to dis¬ 
appear when conveyed from one region to another. Thus, for example, 
some few years ago the effort was strenuously made to acclimatise the 
Cuzco maize in India. Large supplies of seed were freely distributed by 
Government. The verdict pronounced on the crop was, however, singu¬ 
larly uniform, viz., that where it was found possible to secure fertile s^d, 
the properties of the introduced plant were in a few years entirely lost! 
Degeneration at once tr>ok place and was only greater and more rapid in 
the localities most dissimilar to the Andes than in those that approached 
theclimatic conditions of the valley of Vilcamaya. It was on this account 
that Markham wrote in terms of strong disapproval of the Indian experi¬ 
ments. “ The Cuzco maize,” he said, “should not have been sown in the 
plains of India;” nor does it, he added, grow on a high and rainless 
tableland. The Cuzco maize sown in Beng.al grew so tall and rampant 
that it failed to mature seed at all. But it seems likely that, had the ex¬ 
periment been persisted in, till seed had accidentally been obtained, less 
and less trouble would have been experienced in seeding until a stock*had 
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been produced that would have differed in no material respect from that 
of the country. And this result was arrived at in many stations through¬ 
out India, for the Cuzco maize gave origin, under each condition of 
climate and soil, to forms that differed only slightly from the recognised 
standards of the district in question and in the vast majority of cases lost 
all trace of its original characteristics. Not only Cuzco maize but many 
other famed American forms have been, for years past, systematically 
cultivated at Government Experimental Farms and Botanic Gardens, etc., 
until it might almost be said that it would save much unnecessary trouble 
^nd expense to have a paragraph prepared and stereotyped ready for 
reproduction as the special report of each fresh experiment. Such a para¬ 
graph might be briefly summed up.in these words ‘degeneration towards 
the* existing or Native forms of maize/ It may in fact be said that with 
few crops do climatic influences exercise a stronger power than with Indian- 
•oorn. Improvement must, therefore, generally speaking, come from within, 
not from without. For one accidental acclimatisation of merit, thousands 
:are worthless. But under careful treatment and by selection from exist¬ 
ing stock, vast improvements might be effected. Fixity of merit however 
accomplished, must be secured for each district, if not for even areas of 
♦smaller size than districts. There can be no doubt but that maize came 
to India from America, and that it was cultivated for at least lOO years 
ibefore forms were obtained for each tract of country of sufficient merit to 
justify extensive cultivation. But when India had in time ev'olved its own 
•forms, maize moved rapidly over the length and breadth of this vast con¬ 
tinent. It assumed tropical conditions in one part, and temperdte and 
^ven arctic in otheis. We now find it grown on the swamps of Eastern 
Bengal, on the sandy desert tracts of Central India and Rdjputdna, in 
dhe humid temperate portions of the Eastern Himdlaya, and in the drier 
and colder tracts of the western ranges even to Yarkand, Herat, and 
Tibet. The area of its cultivation, as a ripe grain, may, however, be said 
to be on the central tableland, the northern extremity of the plains, and 
■the Himdlayan slopes and inner valleys up to an altitude of 9 ,ik) 0 feet above 
the sea. On the lower or Gangetic plains it is grown chiefly as a green vege¬ 
table, as it \yas in Roxburgh’s time when he spoke of it as “ a delicacv.” 
In the vicinity of all large towns the sale of the unripe cob is so remuner¬ 
ative that by peculiar systems of cultivation and selection, special forms 
have been matured that could scarcely be eaten in the condition of ripe 
'grain. ^ On the other hand, it might be said, that within the regions where 
maize is grown for its ripe grain, it is hardly possible to procure green cobs 
as a vegetable. The special form- with sweetness in the green state vield 
for the most part a much smaller proportion of glucose in the ripe conduion. 
In most parts of India accordingly a classification into ripe grains rich 
•in starch, and those rich in glucose, would very nearly correspond to the 
reputation Ihe Natives give to certain crops that yield a sweet flour and 
those that do not. And this sweetness does not appear to be associated 
invariably with recognisable structural peculiarities that could be appli¬ 
cable outside the narrow limits of the districts in which they are found. 
For example, a short crop with white cobs is in one district regarded as best 
suited for flour^ the yellow' kind being viewed as inferior; while in aii-ther 
district a yellow grain has the reputation of ^eatest sweetness, the white 
being rejected. B it adaptation to local conditions is perhaps more strik¬ 
ingly seen in the fact that in many parts of India there are forms of 
maize that require six months to mature, while ‘a others mis at 
most a three-monfhs* crop. In soi ue parts of the country, 'nricad, both 
kinds may be seen grown snaarately or as mixed -rops. A.s a further mani- 
festal ion it may be added that where the transition of the seasons into the 
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kharif and rabi crops allows of tropical cultivations during the former 
and temperate during the latter, two widely different classes of maize may 
be found. Maize in the greater part of the plains of India may be called 
a khart/ crop, but rabi maize is by no means unusual, that is to say, maize 
sown in autumn and reaped in spring and thus produced along-side of 
wheat or barley. 

Fibre.—It yields a fibrous material which is said to be capable of being 
spun, but the chief use of the fibre hitherto has been as a paper material. 
In Germany, Austria and Hungary the spathe seems to be largely utilized 
as a paper material, the article produced being regarded as superior to the 
paper made from any other grass, as it is remarkably tough and devoid of 
the silicious matter so much objected to in grass papers. The silicious pro¬ 
perty is said to destroy the type when employed by printers. The tough¬ 
ness of maize paper has, moreover,'made it serviceable for bank notes. Ap¬ 
parently the maize of India is not pitilized by the paper-makers, probably 
from the expense that would be occasioned on its being carried by rail 
from the regions of chief production to the paper mills. In the numerous 
special reports, (reviewed by Mr. L. Liotord in his Materials of Indian 
growth suitable for Paper-making) there is only one allusion to maize fibre, 
vie., in the report from Mysore. An article in the Times, September 13th 
1865, describes maize paper as “so strong and durable that if ground 
short, it is even said it can be used as an excellent substitute for glass, so 
great is its natural transparency and firmness.’^ 

Oil.—Dr. C. O. Curtman (Chemist and Druggist, 1886) says the oil 
is made largely by the Woodchande Milling Company, St. Louis, United 
States. The embryo yields from 13 to 15 percent, by pressure. The oil at 
first is turbid, pale brownish yellow in colour, easily cleared by filtration or 
b^rletting it stand for some weeks. The specific gravity o'gio. Its taste is 
bland and of agreeable sweetness. It does not readily become rancid, 
and its odour being but slight is easily overcome by essential oils. It is 
of the non-drying class of oil. In some of its general properties it stands 
intermediate between olive oil and oil of sweet almonds, but approaches 
nearest to olive oil. It contains a large proportion of oleine; with 
Pontet’s reagent it forms an abundance of elaidine, becoming nearly 
as solid as olive oil. Soap— with alkaline lyes it saponifies promptly, form¬ 
ing a beautiful white soap, fully equal in appearance to the best Castile 
soap from olive oil. One of the most remarkable propo-ties is its low 
congealing point, it remains entirely clear down to—8° C. (-f- 17*6° F.); 
below that it begins to get slightly turbid and is congealed at—20° C. 
(-b 14° F.). As to the commercial value of the oil it is at present difficult 
to say. In its crude state it could not command a high price on account 
of the objectionable odour; but this might doubtless be removed by 
proper treatment, so as to bring the product up to the grade of refined 
cotton seed oil (E, B, Shuttleworik, Canadian Pharma, Journ,, August 
l88r). 

Medicine.—Dr. Dymock (Mat. Med. W. Ind.) says: It is consi¬ 

dered by Mahometan physicians to have properties similar to those of 
S. vulgare, via., resolvent, astringent, and very nourishing ; they con¬ 
sider it to be a suitable diet in consumption and a relaxed condition of 
the bowels. In Europe it is much used as a valuable article of diet for 
invalids and children under the names of Polenta (maize meal) and 
Maieena (maize fk)ur). In Greece the silky stigmata are used in decoc¬ 
tion in diseases of the bladder, and have laX-ely attracted attention in 
America under the name of Corn^sHk, of which a liquid extract is sold in 
the shops as a remedy in irritable conditions of the bladder with turbid and 
iiTitating urine; it nas a marked diuretic action. The meal has been 
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long in use in America as a poultice, and gruel is also made of it. In the. 
Concan an alkaline solution is prepared from the burnt cobs and is given 
in lithiasis. In the United States and elsewhere the meal is much used 
in the hospitals, and makes an excellent emollient poultice. Gruel pre-1 
pared from it is also stated to be sometimes more grateful to the sick than 
that made from oat-meal {Bentley and Trimen), 

Special Opinion.— § “The centre of the cob (core) deprived of the 
seeds and reduced to an ash by burning, is given in combination with com¬ 
mon .salt in bronchial catarrh and hooping cough. The dose is lo grains, 
repeated 2 or 3 times a day {Lai Mahomed, 1st Class Hasp, Asstt., 
Main Dispensaryt Hoshangabad^ Central Provinces). 

Chemical Observations.— It has been suggested that the cobs of 
Indian-corn may yet form an important source for the supply of Potash 
salts. The average yield of 1,000 parts of cobs is 7*62 parts of carbonate 
of potash, or nearly twice as much as the best specimens of wood. The 
North American corn crop for 1871 was calculated to have yielded 
7,700,000 tons of cobs, which arv supposed to have contained iisi million 
pounds carbonate of potash Soc. ArtSy Dec, 18S2). Most writers 

agree in the opinion that the azotised matter is less in maize than in 
wheat, but that this grain contains a larger quantity of oil which accounts 
for its fattening property. In those unaccustomed to maize it is considered 
to excite and keep up a tendency to diarrhoea. The green cobs to some 
persons act almost as a drastic purgative, more especially in certain states 
of the system. The writer saw a case of acute dysenteric diarrhoea which, 
there could be no mistake, was caused through the patient having eaten 
roasted maize. 

Food and Fodder.—In the Panjdb, the North-West Provinces and 
Oudh maize assumes the position of a staple article of food. It is, how¬ 
ever, grown throughout the length and breadth of India, but in Upper 
India mainly is the ripe grain reduced to a flour and made into bread. 
In some parts of the country it is ground into a meal and eaten as por¬ 
ridge. In others the green cobs are eaten after being roasted or boiled. 
The ripe grain is also very often parched and in that state' is eaten as a 
midday meal. In Upper India there are generally two crops—the one a 
little earlier than the other and eaten as a green crop, the later crop only 
being allowed to ripen. The straw (stems and leaves) of the ripe crop is 
not of great value as a fodder (except for elephants), but the crop reaped 
in the green state affords a much valued fodder. In many parts of the 
countrv the stems of the ripe crop are not even cut, so little value is put 
upon them ; indeed their chief use may be said to be as fuel. 

It is perhaps scarcely q^essary to have to repeat that in Europe and 
America maize is not onl}?targely used as an article of horse-food, bm 
the better qualities are extensively employed as human food. It is | 

f round into several preparations, such as Hominy Maizena, Polenta or 
ndian-corn flour. Maize, owing to the large amount of oil which it con- [ 
tains, is specially valued for its fattening propertie.s. A kind of beer is 1 
made from the grain in South America wnich is known as ^hica^ and in \ 
Western Africa a similar beverage is made from it which is there known 
as pit to or peto. 

In Bengal (Chutia Nagpur) a kind of porridge is made of maize meal 
which is known as !apsi or gathd, and the prepare tion, there called saftf^ 
which is eaten with sugar is the parched grain reduced to floiir. Bread > 
made of maize flour is largely eaten in the Panjdb. Professor Church 
says that maize is not considered so wholesome as whe-rt, since il i*’. thought 
rather heating. Its nutrient-ratio is i : 8 3, and the nutrient-value 88^, 
The Indian forms of maize. Professor Church says, manife-; a lowt r 
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proportion of water and of oil than the average of European and Ameri¬ 
can samples. Generally, he says, the American grown maize contains 
about I per cent, more fat or oil than the East Indian. 

In the European industry of starch-making from maize it is generally 
stated that flat-yellow American affords 53^- per cent, of starch and the 
flat white and round yellow about 54! per cent. In its occurrence and 
association maize starch closely resembles that of wheat but it differs in 
the respect that the gluten forms a tough mass which may be separated 
without having recourse to fermentation. This by-product is of great 
value in cattle feeding, being for that purpose mixed with the hulls. 
The finer qualities of maize starch are largely used as a substitute for 
arrowroot, while the lower qualities find a sell for laundry purposes. 

Sugar.— At a meeting of the Linnaean Society held on the 21st 
February 1843, Professor Croft read a paper on the manufacture 
of sugar from the stalk of maize as experimented with in the State 
of Indiana. It was affirmed that the juice of the stalk contained three 
times the sweetening principle of that of the beet, five times that of 
the maple, equalling, if not surpassing that of sugar-cane grown in the 
United States. From maize, sugar was easily obtained, the cultivation 
of it easier, while the shorter period it occupied the ground, were the ad¬ 
vantages it possessed over sugar-cane. Although by no means a new 
discovery, the process having been described previous to that date, those 
statements, however, having been reported in various scientific papers, 
attracted considerable attention, and various experiments were made to 
test the truth of them. Amongst the residents in India who took an 
interest in the subject, Mr. C. B. Taylor, Palamow, may be mentioned. On 
nth November 1843, he wrote an account of his experiment to the Agri,^ 
Hort. Soc., Ind, {vide Journ, //., 5^7). He there says that he had for¬ 
warded for inspection of the members “ a b )X containing six earthen 
vessels of sugar, or more properly speaking, the condensed juice ex¬ 
pressed from the stalks of Indian-corn—it cannot, I apprehend, be called 
.sugar, as it will not gram ; likewise two bottles of spirits distilled from the 
same substanceWriting at a later date he expresses his disappoint¬ 
ment in being unable to obtain any grain from the maize gur. About 
the same date experiments were tried by Mr. Frederick Nicol of Jsssore 
who states that after prolonged boiling of the juice, and afterwards allow¬ 
ing it to stand over several days, it presented no signs of granulation. It 
was submitted to a second boiling, and while upon the fire, some manu¬ 
factured suirar was thrown into the pan to give a grain to the material, 
and allowed as before to cool. When the molasses were run off, nothing 
remained but dirt. Having failed in his attempt to produce crystallizable 
•sugar, he next tried to manufacture rum, but was discouraged by the 
flavour of the spirit produced being unpleasant. 

1 he subject of maize sugar or rather glucose is in European works 
generally treated of conjointly with that of Sorghum sugar, and as that 
subject has been fully dealt with already, it need not be gone into in this 
place. The above are the only special Indian reports on maize sugar 
which the writer has been able to discover. So far as the development 
of this subject has as yet gone, it may be said that maize glucose is chiefly 
used for adulteration of cane-sugar. It is held to impart to the sugar pre¬ 
pared a whiter and finer appearance, but to reduce the sweetening property. 
The production in America of maize glucose may be said to be on a very 
large scal^. ' ^ 

Domestic.—When the crop is allowed to mature the stalks become so 
hard as to be unsuitable for fodder and are then used mainly for thatch¬ 
ing and AS fuel. “The stalks with the leaves attached are used for 
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fuel” ( A. Camphellf Nepali Tra>fS. Agyi.^Hort. Soc.^ IV,,i2i). “'I'he 
STEMS are left on the ground and are gathered and burnt as fuel” {Agt i. 
Report, Lohardaga District). Recently cobs compres‘^ed into a hard struc¬ 
ture have in Europe been employed in the preparation of tobacco pipes. 

HISTORY. 

It is now universally admitted that Maize or Indian-corn is a native 
of America. Formerly, but upon the most unsatisfactory evidence, it was 
believed by some writers to have been known in Europe prior to the dis¬ 
covery of America. DeCandolle on this subject writes: No one 
denies that maize was unknown in Europe at the time of the Roman 
Empire, but it has been said that it was brought from the East in the 
Middle Ages. The principal argument is based upon a charter of the 
thirteenth century, published by Mollnari, according to which two cru¬ 
saders, companions in arms of Boniface III., Marquis of Monferrat, gave 
in 1204 to the town of Incisa a piece of the true cross . . . . and a purse 
containing a kind of seed of a golden-colour and partly white, unknown in 
the country and brought from Anatolia, where it was called meltga, etc,” 
The seed referred to was by some thought to be Sorghum, by others maize : 
but adds DeCandolle “ These old discussions have been rendered 
absurd by the Comte de Riaut’s discovery that the charter of Incisa is 
the fabrication of a modern imposter.” I quote this instance, continues 
DeCandolle, to show how scholars, who are not naturalists, may make 
mistakes in the interpretation of the names of plants, and also how dan¬ 
gerous it is to rely upon an isolated proof in historical questions.” The 
various names which it bears in Europe, Egypt and Asia only show that 
in each country it w-as supposed to come from some not very distant 
region. Thus it is Turkish-Wheat, Indian Corn, Roman Corn, Sicilian 
Corn, Spanish Corn, Barbary and Guinea Corn, etc. The Turks call it 
Egyptian corn and the Egyptians speak of it as Syrian grain. Its most 
general vernacular name in India may be rendered Mecca-corn {Mukkai), 
but here again it would appear that this is but an appropi'ration of an 
older name Diirah-uMakka or Gandum^i-Makka, the synonym for which, 
by Muhammadan writers on Materia Medica, is given as Khandertis, the | 
^6v^po$ of the Greeks, or Sorghum vulgare. And it is remarkable that 
a very large percentage of its names in India denote the larger or 

Sholam (Sorghum vulgare). By the Arabs maize is Durah kUan or ! 
Durah shami. Durah by itself is Sorghum vulgare. There is no authen¬ 
tic Sanskrit name for the plant, nor is the grain in any w'ay associated with 
the religious nor even with the domestic observances of the' Hindus. 
The Sanskrit word YaDandlu sometimes given to maize, at other times to 
Sorghum, has been discussed in the concluding note on the vernacular 
names in the paragraph above, and need not be further dealt with. The 
one :=ingular feature regarding the names given in the Old World for this, 
perhaps the most important gift of the New World—is the fact that it no¬ 
where apparently carried with it any trace of its aboriginal names. 
DeCandolle appears to hSve misread Crawfurd’s remarks regarding it 
when he attributes to that author the belief “that the species was a 
native ” of the Malay Archipelago. What Crawfurd did say was that 
the names given for it ** in some Oriental languages ” seem entirely 
native” and have a specific signification. He cites ** Bhutta* in Hindi, 
Jagny in most of the languages of the Indian Archipelago, Kotsalva in 
Madagascar.” But adds Crawfurd “ This would lead to the belief that 

" See the note which concludes the paragraph above on vernacular names (>. 337. 
Cont. also with remark regarding Bchar names, p. 351,— Diet. Rcaa. Prod^ 
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the plant was indigenous where such names were given to it, but the prob¬ 
ability is that they were taken from some native plant bearing a resem¬ 
blance to maize. ” In another sentence he removes any possible miscon¬ 
ception of his meaning, for he says “ Maize is, beyond all question, a native 
of America, and before the discovery of the New World was wholly un¬ 
known to the old ” (Migration of Plants in reference to Ethnology), 
DeCandolle in refutation of Crawford’s supposed opinion, that it had or 
may have had an Asiatic origin, proceeds to show that the fact of Rum- 
phius being silent regarding the plant, points to a later introduction than 
the seventeenth century. Here, again, it is possible an error may be incul¬ 
cated, for although Rumphius was undoubtedly one of the greatest of the 
early Asiatic botanists he might easily have regarded an American plant 
of recent introduction as deserving of no special consideration by him. Royle 
(Prod, Resources, 40,) says that the Portuguese very probably introduc¬ 
ed the richest proaucts of America into India, such as Maize, Capsicurn, 
Guava, Custard-apple, and Pine-apple. And there is much to be said in 
favour of this suggestion. The Ain-i-Akbari, which may be designated 
the Administration Report of the Emperor Akbar for the year A.D. 1590, 
contains what the writer regards as an undoubted reference to Pine-apple 
and an accidental allusion to what has been translated maize. If there can 
be no mistake regarding the former, then it might perhaps be admitted 
there was at least a plausibility for the accuracy of the latter, since both 
plants are American. The pine-apple is described as having-** leaves like 
a saw. The fruit forms at the end of the stalk, and has a few leaves on its 
top. When the fruit is plucked, they cut out these leaves, separate them, 
and put them into the ground ; they are the seedlings. Each plant bears 
only once, and one fruit only.’" In the Toosuk i JahdngM (edited by 
Sayyid Ahmad, p, 3) it is stated that in the time of Jahangir pine-apples 
came from the harbour towns held by the Portugu^. While Abal ruzl, 
in his long list of grains and pulses grown in India during the sixteenth 
century, does not include maize, under his chapter on the beautiful flowers 
to be seen at the Court of Akbar, he says of kewrah^ that its leaves are like 

those of ** maize” (Blochniann^s Transl Ain^i-Akbari, p 83). Linschotan, 

one of the most painstaking Indian explorers of the sixteenth century, 
makes no mention of maize as seen by him in the East.^ In the eighteenth 
century Burmann published his Thesaurus Zeylantcus and his Flora 
India, but in neither of these works does he allude to Zea. Hove, who at 
the close of the last century, visited Bombay in order to study its cotton, 
and whose report is full of information on all the crops seen by him, does 
not apparently mention Indian-corn. Now it would, as it seems to the 
writer, be unsafe to assume that, although the pine-apple was fully known 
in the sixteenth century, so extremely valuable a plant as the maize did not 
reach India until after the date of Rumphius’ works. It is quite clear, 
however, that it was little more than experimentally grown for, perhaps, 
two centuries after its introduction, and that when once acclimatised and on 
its properties having been made known it was thereafter rapidly distributed 
over the length and breadth of India. Its name mahkai may be regard¬ 
ed as manifesting the association of the distribution of the grain with the 
Muhammadan rulers of India, and its displacement or appropriation of 
the names formerly given to the introduced forms of Sorghum may be 
viewed as denoting the innate propensity of Asiatics to contrast all new 
ideas with previous conceptions. So very little progress had, how'ever, been 
made with maize cultivation that Roxburgh wrote, about the beginning 
of this century, that Indian-corn was “ cultivated in various parts of India 
in gardens, and only as a delicacy; but not anywhere on the continent of 
India, so far as I can learn, as an extensive crop.” in 1819 Buchanan- 
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Hamilton published his account of the kingdom of Nepal 5 whde 
the ancient state of Yumila (its capital Chhina-chin) says that they had matze. 

In a further page hfe remarks of Kangra : “ The poor people live much o" 

maize.” Very shortly after the appearance of Roxburgh s 
however, Graham, in his Catalogue of the Plants of Bombay (published 
iSig), wrote of Western India that maize was •‘ commonly cultivated, 
Dalzell& Gibson, some thirty years later (1861), said that it was exten«\ - 
Iv grown in the early part of the rains, especially near large towns. Ana 
these authors add : “ The grain is seldom used in India as a flour. But 
as illustrative of the extremely local character of the information often 
furnished by Indian writers it may be added that Stewart, in 1862, wrote 
of Biinour that “ much of the maize was ground into flour and made into 
bread, although very much less is here used in this way than in the Ban- 
idb.” It is thus very probable that in Upper India (a region, compara¬ 
tively speaking, unknown to Roxburgh) maj^ze was ntuch more extens.t ely 
grown at the beginning of the century than might be inferred from , 
Roxburgh’s word! At the present day it would be more nearly «^o"ect j 
at any rate to speak of maize as of equal value to the Pf P’® ; 1 

lectively with wheat, instead of its being 51"®''’“ purely as &. . . ^ -i^es 

cacv.” It is a field crop upon which at least the bulk of the aboriginal tribes 
“ ^he hilly tracts of ^India are very largely dependent for subsistence 
Thus its diffusion over India, during the present century, tmght mmost be 
said to be one of the most powerful arguments against statement often 
made that the Natives of India are so very consert-ative that they can scarce¬ 
ly be induced to change their time-honoured customs, even wlitn these can 
be shown as inimical to their best interests. So completely has India now 
appropriated the Makkai that few oi the village fathers would be found 
willing to admit that it had not always been with them as it is ® 

staple^ article of diet. They may even cite its supposed ancient n.ames 
and quote wise sayings regarding it, oblivious all the ® 

few years ago these were universally accepied as denoting an ultogetl ^ 
different plant. Thus, in many parts of the Panjdb, means ma , 

not Sorghum vulgare, the latter crop being known as chart fod • 
some parts of South India Cholam or Sholam means maize ; it has thereby 
appropriated the name for Sorghum. ^ In the same 'vay the Persia^ 
gn^ the name bajri to maize instead of to the millet Pennisetum y 
phoideum. Alluding to the manner in which maize may revive after a 
spell of drought the proverl runs— 

« When maize* droops the farmer laughs 
When wheat is laid he laments.” 

It has been pointed out that mention is made of maize in a Chinese 
tt-ork which dates from 1578 (according to Bonafous) and 1597 (.according 
to Mayers). “If this be true, says DeOandolIe, and especially the 
second^of these dates is the true one, it may be admitted that maize was 
brought to China after the discovery of America. The Portuguese ciime 
to lava in 1496, that is to say four years after the discoywy of America, 
and to China in 1516. Magellan’s voyage from South Amerii a to the ^ 

Philippine Islands took place in 1520. During the fifty^ight or seventy- | 
seven years between 1516 and the dates assigned to the ^bmese w^rk, 
feeds oi maize may have been taken to China by navigators from America j 

^Maize "harreached Europe a short time before Ih^e dates mentioned j 
for India and China. “The first botanist who uses the name, Turkish 
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wheat, is Ruellius, in 1536. Bock or Tragus in 1552, aftei^giving a draw¬ 
ing of the species which he calls Frumentum turcicura, Welschkorn, in 
Germany, having learnt by merchants that it came from India, conceived 
the unfortunate idea that it was a certain typha of Bactriana, to which 
ancient authors alluded in vague terms. Dodoens in 1583, Camerarius 
in 1588, and Matthiole rectified these errors, and positively asserted the' 
American origin. They adopted th? name Mays, which they knew to be 
American” {DeCandolle). It is perhaps unnecessary to continue the quo¬ 
tation from DeCandolIe's very instructive historic sketch of the literature 
of this subject in order to show that so little was known of maize in Europe 
that for some time the early travellers in the New World expressed their 
astonishment regarding it. Nor is it necessary to review the records of 
America that point to a great antiquity for the crop in that country. 
Suffice it to recapitulate that philology and history alike confirm the opi¬ 
nion that maize was originally a native of America. Nor is botanical evi¬ 
dence wanting in support of that view. Mays is not only the sole represen¬ 
tative to the genus Zea but it stands almost alone in the family. There 
are no Asiatic wild plants in any way closely related to it. Darwin found 
heads of maize imbedded on the shore in Peru along with several marine 
shells, but at a height of 85 feet above the present level of the sea. 
This necessitates a vast antiquity, a fact also indicated by an ancient cul¬ 
tivation denoted through the discovery of two forms (now extinct) in tombs 
apparently prior to the dynasty of the Incas. The aboriginal form has- 
not as yet been found in a wild state. The effects of long cultivation are, 
however, seen in the extreme variability of the plant. Its rapid adapta¬ 
tions both in size of plant and shape and colour of grain, to certain con¬ 
ditions of climate ana soil, are very remarkable. A supposed aboriginal 
form, discribed by Saint Hilaire as Zea Mays tunicata and which Bonafous- 
figured under the name of Zea cryptosperma, is by no means the most re¬ 
markable form nor is the presence of a sheath to each grain (the character 
that gave origin to these names) more stable under altered conditions of cul- 
tivatwn than many of the less striking characteristics of other races. Indeed, 
it may be doubted whether any of the forms of maize are entitled to be 
regarded as races. The peculiarities are for the most part climatic adap¬ 
tations that rapidly disappear under altered environment. Thus Darwin 
tells us “ that tall kinds grown in southern latitudes, and therefore exposed 
to great heat, require from six to seven months to ripen their seed; where¬ 
as dwarf kinds, grown in northern and colder climates require, only from 
three to four mimths. Peter Kalm, who practically attended to this plant, 
says, that in the United States, in proceeding from south to north, the 
plants steadily diminish in bulk.” Adaptation to climate, Darwin adds, is 
very nearly as striking as in the summer and winter wheats, and the change 
from the one into the other may be effected only gradually. The influence 
of the climate of Europe on American maize, according to Metzger, for 
example, was a loss in height and a complete change in the shape and 
colour of the grain. ‘Mn the third generation nearly all resemblance to the 
original and very distinct American parent form was lost. In the sixth 
generation ihis maize perfectly resembled a European variety.” Darwin 
adds: “ I'hcsc facts afford the most remarkable instance known to me of 
the direct and prompt action of climate on a plant. It might have been 
expected that the tallness of the stem, the period of vegetation, and the 
ripening of the seed, would have been thus affected j but it is a much more 
silrprising fact that the seeds should have undergone so rapid and great a 
change” {^Animals and Plants under Domestication, 320-323), These 
obser^vations. it will be .seen, by the remarks in another chapter of thr.s 
article, hayc a peculiar significance in India. Wc pos'^ess not only tall 
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tropical forms and dwarf alpine states, but kinds only serviceable as green 
vegetables aud others that yield grain rich in starch, others in glucose. 
The experiments performed hitherto in India (with a view to improving 
the local stocks) might almost be said to have failed mainly from a dis¬ 
regard of the accepted principles which should have govern^ their pro¬ 
cedure. States of the plant suited to temperate regions have been experi¬ 
mented with in the tropics with the not unnatural result of failure. 
3 'ropical conditions that require six months to mature their grain have been 
experimented with in regions that either did not possess more than four 
months suitable weather or where the cultivator did not care to have his 
soil for such a long period under the crop. The result, disappointment or 
neglect. The whole subject of the maize cultivation of India is so very 
little understood, that comparatively few persons seem to be aware that in 
many parts of the country there are two crops a year which differ from 
each other very nearly as greatly as do the rampant conditions of the 
tropics from the dwarf states of the temporate zones. An expenditure of 
much time and money has been entailed by experiments at acclimatising 
certain American forms, the result of which might have been foreseen, vie., 
the gradual loss of all the characteristics of the American stock and the 
production in a very few years of a form that differed in no material 
respect from those already in the country. Acclimatisation is, therefore, of 
comparatively little avail with a plant, which, like maize, is subject to rapid¬ 
ly change almost every one of its characteristic features under dissimilar 
conditions to those by which it was nurtured and developed. So, again, 
all writers are agreed that to preserve pure the varieties of maize, they 
must be grown at sufficient distances apart to prevent the crossing that 
will otherwise freely take place. With maize, it may in conclusion be said 
that fixityof characteristics, whether these have been attained by selection, 
crossing, or acclimatisation, is only possible within the very narrowest 
climatic changes. Each province, indeed almost each district, must, there¬ 
fore, develop its own forms. Acclimatisation, while it may accidentally 
give a useful new kind of maize, will rarely if ever reproduce the conditions 
desired by the importation of a supply of foreign seed of reputed proper¬ 
ties. These and such like features of Indian-corn are of the most potent 
character in the study of the agricultural aspects of this subject, but in the 
present historic chapter they have their bearing in the manifestation of 
ancient cultivation as given {by multiplicity of form and variability or 
adaptability to man’s requirements. 
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The material at the writer’s disposal is too meagre and unscientific to 
justify an attempt at describing or even classifying the font s of Indian 
com met with in this country. He must, therefore, rest satisfied with 
having briefly indicated, in general terms, under the paragraphs of Habitat 
and History, the wide range that must exist, from the diversified condi¬ 
tions under which the crop is raised and the influences and necessities that 
have controlled natural selection. In the paragraphs that follow, the 
reader will find that the customary proceedure of this work has been followed, 
vte.f to furnish under provincial sections a selection of passages, calculated 
to convey an idea of the position of the industry and the systems of cultiva¬ 
tion adopted by the Indian y ay a is- 

Area of Cultivation.—The area under maize in India can scarcely be 
determined, since nearly every peasant grows a few plants near his home¬ 
steads and these must of necessity escape estimatioTi. Roughly speaking, ^ 
may be said that the bulk of the crop, which is eaten as > g-een vegetable,! 
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is excluded from,the calculated area. In the annual returns of agricul¬ 
tural statistics several provinces, such as Bengal, furnish no estimates, in 
others maize is grouped with millets. The seriousness of this latter fact 
may be here shown. The Panjdb does not give separately (in the report 
for 1890-91) its maize crop, but in a special report issued in 1885-86 it was 
ascertained that the average area under maize for the three previous years 
had been 1,215,206 acres. The surveyed maize area for the rest of India 
(in 1890-91) came to 1,789,057. These two returns show, therefore, a total 
of 3,000,000 acres, and were a provision made for Bengal, Central India, 
Rajputana, Burma, Assam. Hyderabad, etc. (provinces for which no 
returns of maize cultivation have m furnished), it seems likely that the 
total might exceed rather than fall fa,, hort of 5 million acres per annum 
as under this crop. The Panjdb spears, however, to be by far the 
largest Indian-corn producing province of India and is followed by the 
North-West Provinces with (in 1890-91) 978,653 acres, Oudh with 476,036 
acres, Bombay with 137,457 acres, and the Central Provinces with 106,659 
acres. So far as these figures go, therefore, it might be said the niaize area 
of India closely corresponds with that of wheat and that the grain is least 
produced in rice-growing provinces. 
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References.--GaseiieersRawalpindi, 52, 78, 80, 8r ; Ludhiana, 133-138, 
140, f 43 , IS9 ; Hazara, 52, 129, 130, i 34 'i^ 7 i iSr ; Sialkot, 34, 65, 

68; Gtijrat, 77, 79, ffr ; Jhelam, 55 , ^oo, 108; Kangra, Go, 61, 
fS 3 , iSSi 157, 158, 161; Kangra, I I., 24, $8; Shakpur, 37; Peshawar, 
84,144, 146, IS7, IS 9 ; Gujranwala, 27,47, 48,51* 55 / Jalandhar, 18, 
44; Gurgaon, 73; Delhi, 44 " 4 ^* foi, 113* ^4, 139 * ^ 40 ; Montgomery, 54, 
88, 103, 104, 106, tn ; Amritsar, ig, 20, 35, 36, 47; Lahore, 48, 86, 8g; 
Bannu, $3, 138, 145* iSo; Kohat, 60, roi, 104, 105, 12J, 122; Jhang, 

^ 07 * Hera Ghazi Khan, 84; Ferozebore, 65'6 q, 74; Hisar, 46; 
Mooltan, ill; Dera Ismail Khan, 144; Hoshiarpur, 35, 86, 87, gi, g2; 
Amhala, 31*32, 44 : Karnal, 1 S 7 * t?^* I 7 ^* 185, 197 : Simla, 37, 3g, 53, 
57, 78: Settlement Reports :—L {Hoshiarpur), ii, 23, 31; {Kangra) 

(1850), 24, 2s, 27, 30* 3i> 44: {t86s), 78, i44:{Sialkot],3i,33: //., 

Lahore, {i860), il; { i865 - 6g ), g , 33, 54 : tV, {Dera Ghazi Khan), 130, 
app., cxvi; {^Peshawar), 184, 188, 215, 2ig, 223, 225, ^PP* xxxiv, xlH, 
Ixvii, Ixxv, Ixxxv, ciii-cviii, cxvii {ix); K. {Ferozepore), 3, 7, 31, 33, 
(Muktsar), 22, 25; {Rawalpindi), 5g; {Shahpur), app.. Hi: VI., 
{Gujrat), {i860), 136; {187Q), 33 * 34 * 79 * 84; {Montgomery), 102, 
107-109, ns, ti6, 126, 12S; VIII. {Bannu), 53 * 80, 85, app. xxi; ix.; 
{Hazara), 81, 88-90, 102, 103* 173 * 174 * 178, 192, 194, 202, 204, 207, 

app., Ixxxviii, xc, civ, evi, cviii, cx, cxii, cxiv, cxvi, cxviii, exx, cxxii, 
cxiv, cxvi; X. {Simla), 10-15,42, 44, 45, xxxix;XI. {Delhi), 43, 106; 
224, app. XXXV, cclxvit; {Kohat), 2 , \ 2 , 73, 74, 120 , 122-124, i 5 S* 162-164; 
Kohat, 122-124; Jhang, 85-94; Selections from Records Fin. Com¬ 
missioner {1887), pp. 780-836. 


Area.—Some few years ago the Commissioner of Settlements and Agri¬ 
culture (the late Colonel Wace) issued a circular letter calling for information 
on the subject of maize cultivation in the Panjab. The replies which were 
obtained brought together a detailed statement such as exists for no other 
province on the extent, position, and nature of the maize cultivation. 
These replies were published in the form of Selections from the Records of 
the Financial Commissioner’s office in 1887. Reviewing these district re¬ 
ports it was pointed out “ that little or no maize is grown in the western 
and south-western districts of HissiCr, RohtAk, GurgAon, Jhelum, Shah- 
pur, Jhang, Montgomery, Mooltan, Muzaffurgarh, Dera Ghazi Khan, 
and Dera Ismail Khan.’^’ The crop is ** mostly grown where the sum, 
mer rainfall is highest, that is, in the montane and sub-montane districts- 
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The proportions of irrigated and unirrigated maize in the last two years 
were— 

1884-85 1885-86. 

Irrigated. 477>7»3 464,468 

L/nirrigated. 770>547 7 i 7>684 

Total . 1,248,260 1,182,152 

and about five-sevenths of the unirrigated maize is grown in the hill dis¬ 
tricts of Hazdra and Kdngra, and the sub-montane districts of Hoshiarpur 
and Umballa, where the rainfall is good and practically certain. The 
crop will not thrive without abundant moisture, and where the rainfall is 
insufficient, there must be irrigation. But too heavy rain or long con¬ 
tinue cloudy weather are nearly as bad as drought. Maize likes moderate 
and constant showers, with alternating sunshine. It also requires a rich 
soil, and is usually grown in the highly manured belts of land around the 
villages or detached farms. It is scarcely ever grown on poor soil. If the 
land growing maize is manured, it will usually be found that the soil is 
intrinsically rich, or has received a good alluvial deposit from stream. 
The Panjab cultivator generally recognises the importance of not growing 
maize plants very close together unless sown merely for fodder. It is no¬ 
where the custom, as in America, to sow three or four seeds in separate 
little mounds of earth.” 

“The common maize in the provinces is yellow. The white kinds are 
little cultivated, though they are prized near towns for roasting in the cob. 
The plant has many uses. The cob is often roasted before quite ripe, or 
the ripe grains are parched, or the flour is made into porridge or bread. 
The grain is also sometimes given to horses or cattle; and the stalks and 
the leaves are used as fodder. As the farmer cultivates maize in his best 
landy he does not care for any variety that occupies the ground for more 
than 80 or 90 days, for he looks to cut his maize crop in September or 
October, so as to be able to clear the ground for wheat or some other 
wijnter crop. It would be useless to attempt to introduce any variety of 
maize that occupies the ground too long, or that is not hardy and will not 
stand a slight drought, or that is too easily blown down by high winds. 
Some attempt has been made to introduce good kinds of American maize, 
but no variety has as yet become popular.” 

The above brief review of the leading facts brought out by the district 
reports was furnished by the Panjdb Government, and space can hardly 
be afforded in this work for giving much more. It may be said, however, 
that in the appendix to the report a table is furnished of the area under 
the crop from which the following may be given in the order of importance 
as the chief districts ; — 
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Hazara • 




I 93>588 

47 


24 

Kangra 
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137,188 

29 


55 

Hoshiarpur 
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135»787 

19 


27 
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121,243 

12 


28 
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91,114 

10 
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Districts. 

Average of 
three Returns 
previous to 
1885-86. 

Percentage 
of Ar^ under 
Maize to 
total cul¬ 
tivation. 

Average 
rainfall for 
the months 
from istjune 
to 30th bep- 
tember. 

Gtrrddspur. 

53,992 

6 

24 

Ludhidna 

51,985 

7 

23 

Rdwalpindi ...... 

49,609 

4 

20 

Amritsar. 

36,109 

5 

20 

Lahore. 

36,085 

3 

16 

Hannu ....... 

3*»443 

4 

7 

Ferozepore ...... 

28,714 

2 

*7 

Simla. 

1,649 

16 

52 


There are one or two considerations brought out by the above statement 
that are of no small importance. In Hdzdra maize cultivation occupies 47 
percent, of the total cultivated area, in Kdngra 2 q per cent., inHoshiarpur 
19 percent ,in Simla 16 percent., in jullundar n per cent., and in Peshdwar 
10 per cent. Leaving out of consideration the wide range in altitude, 
embraced by the districts named, there is another fact exemplified by the 
table. The rainfall in two of the districts (and these mignt be called tem¬ 
perate regions), namely, Kdngra and Simla, is normally 55 and 52 inches, 
respectively, during the months when the crop is grown, while in a third, 
Peshdwar—one of the hottest tracts of India during those months—the rain¬ 
fall is only 5 inches. Such facts as these forcibly display the extensive 
series of forms of maize that must exist even in this one province of India, 
and they demonstrate also the adaptations that have been acconriplished 
before the crop could be one of such importance as it undoubtedly is to the 
people of the ranjAb. 

The circular letter issued by the Commissioner of Settlements and Agri¬ 
culture (March 1884) to which the local reports constituted the replies, 
asked that attention should be given to certain points. These were:— 

1st .—The varieties grown and the circumstances under which each is 
preferred. 

The system of cultivation and rotation pursued. 

The date of sowing, reaping, etc. 

4th .—The estimated yield per acre, 

5th .—The consumption of the grain and stalks. 

The diseases to which the crop is liable. 

The replies to these and such like questions are so highly instructive 
that it is unfortunate space cannot be afforded to republish the report in 
its entirety. It may, how'ever, be useful to give here a few facts under each 
of these questions. 

Varieties cultivated.—In Amritsar there are said to be four qualities: 
the 1st quality produces cobs of ab /Ut 9 inches in length, the grains are 
yellow, sweet in taste and more durable than any of the others. The 2nd 
quality has cobs not more than 6 inches in length. The produce is much 
l()wer than the first; it is sweet in taste, hard in grinding but durable. The 
3rd quality grows commonly near the villages on the banks of the Ravi, 
its cobs are 6 inches long, but the yield is much less than with the yellow 
maize. The 4th quality called Lahuri maize has cobs only four inches long 
and the grains are only half the weight of those of the first quality. The 
stalks are, however, soft and are used for cattle food. It is also useful in 
another respect. If the times for sowing yellow and white maize have past this 
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form, even if sowt> in the beginning of BhAion (15th August) grows till Assu 
(September-October) and ripens its crop in two to two-and-a-half months. 
In HazAra, Mr. Kennedy says, there are four kinds of maize—two of which 
are “practically indigenous and two lately imported.” The former are 
distinguished by the colour of their grains, the one having cobs of black 
with white grains intermingled, and the other white or yellowish white. 
The Natives prefer the so-called indigenous maize with yellow grains. It 
is sweeter than the others when made into bread. In Gurdaspur the people 
recognise three varieties by the difference in the grain, vis., yellow, white, 
and red. The yellow is preferred to the white in Gurdaspur and Batala 
tahsils as it has "larger cobs, bigger grain, and is sweeter. In Pathanrot, 
on the other hand, a white variety is preferred. The yellow variety flour¬ 
ishes best on richly manured lands, and it requires greater attention than 
the white. It takes a longer time to mature. The white may accordingly 
be sown much later, say after the rainy season sets in, but it will then 
ripen at the same time as the yellow. But it may be added that while 
these differences exist, it is currently believed in Batala tahsil that if the 
white be grown for four years consecutively, it will become yellow. Of 
Rawalpindi the Settlement Officer reports that there are two forms all but 
universally cultivated. These are the white {Su/Ad or ) and yellow 
ipili), but in Murree tahsil varieties are growm which are known as Saiiri, 
Saithi, and Kari. The last mentioned {Kari) appears to be grown chiefly 
as fodder. It is not very good to eat and thrives best in a cold climate. 
Saithi prefers a cold climate and may be grown on poor soil. Kari when 
taken to Rawalpindi tahsil grows better than in its more common habitat 
of Mun ee. In HoshiArpur {practically only one kind is grown-the yellow 
called chhalli sometimes kathi. Red cobs are occasionally to be seen in 
a yellow field, but they are never separately cultivated. The yellow' form 
is, however, often seen with a lighter shade on the outside of the grain. 
This is called dhusAr. White maize is also very common and where found 
is preferred to the yellow for eating roasted. In Lahore maize is almost 
invariably called chhalian, but the name niakki is thoroughly understood. 
When the people speak of JowAr they mean maize and not the greater 
millet, which is grown as fodder, Of Pesh awar Oolonel Waterfield 

reports that “generally speaking only one kind of maize is cultivated, vtz., 
the white variety.” In the bArAni tracts the yellow is sometimes found, I 
but the area under yellow maize is comparatively small. In the Peshawar 
tahsil and sporadically elsevvhere also, the red variety is found. The 
white variety is preferred as it is softer and sweeter than the others. But 
it requires more careful cultivation and irrigation. The white variety is 
preferred for roasting. The unripe cobs are also given to fatten horses. 
During the winter months, bread made of maize grain (cooked in ovens) 
forms the ordin.'iry food staple of the poorer classes. In Karnal there 
are said to be three forms, (i) Pili makki (yellow), (2) Dhauli vtakki (white), 
and (3) ?nnkka. The last named is larger and finer than the two former 
and may be either white or yellow, but it ripens late and requires too much 
moisture to be a popular crop. The white makki requires more water and 
ripens a fortnight later than the yellow, so that it is less popular. It is an 
important consideration to have maize off the soil in time to allow t he pre¬ 
paration of - he land for the toria, barley or wheat that has to follow, 
w hite flour sells at a dearer rate than yellow, but the people prefer the 
taste of the latter and only chose the former from the desire to have white 
and clean-looking bread. Red maize is not grown as asocial form, though 
the yellow may oftro be seen shading off to the red. T* ^ Deputy Com¬ 
missioner of P^OHAT writes that maize in the Tvoluk and Hungu tahsils is 
nearlv as important as wheat. There rre two v.i g-own, w) \ 
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usually of a white colour—the early sowings; (2) Gannas a yellowish kind 
—the late sowings. The first of these is in most favour for making bread, 
while for parching the second is preferred. In Kohdt maize has complete¬ 
ly appropriated the name jowar. In Ludhiana three forms of Indian 
corn are grown, viz., yellow, white, and red. The yellow is the most 
abundant, but the white ripens sooner and is in some cases preferred on 
that account. The red is not grown by itself but appears among either 
of the other two kinds. In Kangra (KuIIu) Mr. Dane wrote there are 
three local forms grown, (i) Sathu, so called because it ripens in sixty 
(2)Tandara, named because of the length of the stalk and of 
the cob, and (3) Rohru, an inferior form so named because of its small size. 
The first is most generally preferred as it can be grown as a second crop, 
but the second gives the finest result, though it occupies the ground for six 
months and thus prevents a spring crop, while the third is only grown 
on inferior lands or by indolent cultivators. Of Amballa it has been 
said there are two varieties—a white with large, and a yellow with 
smaller cobs. “The yellow variety gives breaa of better flavour; but 
the white, when parched, swells out to a larger size, and is said to be 
better suited to old, toothless people. There is said to be more gluten 
in the yellow variety, which renders it palatable, and being richer in 
nitrogenous flesh-forming compounds, it is probably more nutritious than 
the white and is certainly more largely grown.” 

The above briefly reviews the chief facts brought out in the special 
series of reports on the varieties of Panjab maize. It is to be regretted 
that space cannot be afforded to bring together in a similar manner the 
answers to all Colonel Wace’s questions, h pricis of a few other facts 
may, however, be briefly attemptea, namely, on the seasons of sowing and 
reaping ; the rotation pursued; and the yield. 

Seasons of Sowing and Reaping.—As might be expected the range of 
the periods of sowing and reaping is very great. Speaking generally it 
may be said that in the plains the period of sowing is dependent on the 
rains to moisten the soil and allow of its cultivation. In such cases it is 
therefore a kharif crop, sowings taking place from June to August (ac¬ 
cording to local peculiarities), and the crop comes into bearing of green cobs 
(from the earliest sowings) in August and the ripe grain (from later sowings; 
in September, October, or perhaps not even until November. 

On the hills the sowings are generally much earlier, and the higher 
reaches are earlier than the lower. Thus, tor example, in Hazdra, Kullu, 
and Simla the early sowings are in April and May, but in these cases the 
crop occupies the field throughout the summer, the land being cleared 
in autumn to allow of the wheat sowings that lie in the ground throughout 
winter. 

While these are the general principles of the crop, the most remark¬ 
able variations occur due to local climatic peculiarities, systems of cul¬ 
tivation, or the nature of the maize crop grown. In some districts, for 
example, there are two widely different crops that correspond very nearly 
to the khayif rahi seasons. Thus, for example, in Rawalpindi (Pin- 
digheb tahsil) the usual kharif comes into bearing in the beginning 
of August and the ra^^crop yields its grain in December and January. In 
Jullunder the grain crop of maize is sown in the beginning of August and 
reaped in November and December, while the green cob crop is sown in 
June-July and reaped in September and October. In Kullu the Sathii 
crop is sown in July and the iandara in April and May. In Hoshiar- 
piir the best crop is sown in June-July and reaped in September and 
October, but the green cob crop is sown in March-May and reaped in 
June-July. In Ludhidna maize appears to be a two-months or at most 
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a two-and-a-half-months crop, being sown in August and reaped in Sep¬ 
tember and Octpber. 

Rotation.—According to many of the reports maize is regarded as an 
exhausting crop which, although often followed by wheat or barley, gives 
an inferior return with these crops unless the maize soil h^ been pre¬ 
viously highly manured. But this is often obviated by a selection from the 
extensive series of winter crops so as to avoid following by wheat. Carrots^, 
for example, are freauently sown between the lines of maize, while the 
crop is standing. Tnis is specially resorted to in threatened drought. 
The leaves of the carrots are given to cattle and the roots eaten by 
the people. On the other hand, toria^ kasumba or gram follow maize in 
years of heavy rainfall. So in a like manner it is a frequent custom to 
follow maize with the poppy, but such non-graminaceous crops are only em¬ 
ployed in the rotation by tne more intelligent cultivators. In the prov¬ 
ince as a whole, the custom appears to be wheat, maize, barley, and it is 
often said that barley is distinctly abetter crop to follow after maize than 
wheat, although in some districts wheat may be seen. In Kohat it is 
the custom to follow wheat or barley with melons, which are off the ground 
by the middle of July and thus allow one month’s rest before preparing 
for the maize. In that district the usual rotation is first year maize, second 
rice, third cotton; the double crops of these years are filled up thus 
Maize followed by barley which is off the soil by April. In May rice is 
sown, and harvested in September; the land is then prepared for wheat 
which is sown in Novemoer, and is followed by cotton which is off the 
soil by the. 15th December. The land remains then in fallow for the rab{ 
but is manured so as to be ready to renew the rotation with maize. 

Yield.— In the Appendix to the Panjdb special paper on Maize, the 
reports of the local officers are tabulated under certain headings, such as 
area irrigated and area not irrigated ; colour of grain : description of 
soil: whether mixed with other crops or not: maximurn, muumum 
and average yield per acre : price per seer ; uses of the grain and of the 
stalks; extent of exports, etc., etc. The figures shown under these 
columns are highly instructive, but those of yield only may be here re¬ 
viewed. There were in all 82 returns, and if the average shown between 
the maximum and minimum yields be accepted as fairly accurate, it 
would appear that the average of all these averages would be 44.3 seers 
(886Ibl to the acre or, say, lof maunds. There are 59 averages out of the 
82 that show 400 seers or over to the acre 5 40, with 500 seers or over ; 
24, with 600 seers or over; 20, with 700 seers or over, and 3 with 1,000 
seers or over; while only 5 show less than 200 seers. It 
seem that if any value can be put in a figure to express a probame pro¬ 
vincial average yield, 450 seers or qoofb per acre, might be accepted. But 
it has been repeatedly pointed out in this w'ork that no such provincial 
average can with safety be employed in any effort to arrive rd a know¬ 
ledge of the total production from surveyed acreage, until the relative 
extent of the lands thiat give the acreage has been ascertained. A Jew 
acres of high class cultivation might seriously raise the average, while 
providing only a few maunds to the provincial total production. But it 
may be pointed out that the lowest returns are those of certain forms ot 
maize grown in Kangra and in Amritsar. The former showed 12s seers 
and the latter 130 seers. Such low returns very probably exercise as 
serious a disturbing influence on a provincial average as do the 
mally high figures of rjiitti maize in Attock (1,332 seers an and the 
ch 'Jii and pili maizes of Fatteh Jang in Rawalpindi which had each 
I 350 seers, 'there were in 1885-86 under these crops with high 
however, only a little over 13,000 acres, and under those with an abnor- 
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mally low return about 52,000 acres. Deducting these areas of extremes 
in vield there would have remained over 1,150,000 acres as under a nor- 
mal return of from 450 to 500 seers an acre. Thus the Kangra district, 
whith has usually a very large area under maize, showed, in f885-86, an 
average of 450 seers an acre (if the crops that gave 125 seers and 168 
seers be left out of consideration). But Hazara, on the other hand, 
which has by far the largest tract under this crop of any of the Paniab 
districts, manifested an averag-e of 827 seers, or 1,754ft, an acre. If, 
therefor^ it be assumed that the Panjib normally possesses i,000,000 acres 
that yield 500 seers (or i,000ft,) an acre, this would be equivalent to a 
production of 8,928,871 cwt of grain or, say, very nearly half a million 
tons. The returns show htlle or none exported from the Province, so that 
some conception from these facts may be obtained of the value of this 
crop to the Panjab population of 20,807,020. It would, however, be mis¬ 
leading to express this article of food to head of population because, ex- 
cept as a luxury in the condition of g'reen cobs, it is an article of diet with 
certain communities only. The consumption in the green state does not. 
however, in the writer’s opinion detract from this calculation, since if it did 
not pay to sell in that stag*e it would be allowed to mature, and, moreover. 
It seems likely that a larg’e garden cultivation has not been provided for 
since a few plants here and there could scarcely have been included in 
the surveyed maize cultivation. It is, therefore, as it would appear per¬ 
fectly safe to assume that Indian-corn furnishes annually half a million 
tons of the food to this Province. 
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II.—N.-W, PROVINCES AND OUDH. 

ReSerences —GaBeiieersgo, iis> 3n; -f/-, 28^ iS9> J75, ^p; 
ill^ 2d, 29, 225, 229, 305f 306, 463-467: IV., 19-22, 2^, 251, 252, 254, 
504, 32r, 522i V., 26, 267, 541, S55; VI ,27, 28, 138, 539 * 5 ^ 7 : VI/., 
34, 448, 4i9, 456; VlII., {Muttra), 41; {Allahabad), 29, 30; IX, 
{Shall]ehanpur), 4$; {Moradabad), 40, 42; iRampur), 24, X., 320; 
XIII., 46, 97; XIV, (Benares), 25 ; {MirBtipur), 38, 40 ; Settlement Re¬ 
ports: — I. {Mnzuffcrnuggur),6, 14; {1866), 16,89,134; 11 (Meerut), 
34 * 39 , 56; (Bulandshar), 32, 33 ; (Aligarh), 37, 44; IV., (Bijnor), 
/6, 18, 88 , 294; (Sudan), 43. 46 ; V. (Bareilly), 71, 82, 86, 167, 173, 
177, 214-217, 225, 288-293,378 ; (Pilibhit), 102, ill; VI. (.Shahjehan- 
pur), XIV, ( Jalalabad). 145; (Multra), 12$, 179, 180. 208, 228, 244, 
245 ; VII. (Faruckhnbad), JI ; (Kanauj), 21 , 47 ; (Mainpuri), 13,14, 
IIS, 148, 163, 218, 237, 268; VIII, (Etawah), 10, 24, 106; (E ah), 18, 
S 5 * 98* ///, 127, 128; X. ( Jhansi), 75 ; (Lalatpur), 2$; XI. (Cawn- 
pur), 4, 8, I 7 y 57 > JI9; ^Allahabad), IS, 24, 28; XII. (Gorukhpur), 9, 
146,216; XV. (Agra), 65-69, 73 - 75 ; Azainghur, 115; Xuviaon, App. 
32d.i Agri. Dept. Reports1880), 5 < 9 , 59, 61, 71; (i88i), 22; (1882), 
27, 28, J/, 34 : U885) 2S-28; Exp. Farm Reports (1880), fO; (1886), 
7; (1887)y I; Dhthie and Fuller, Field and Garden Crops, /., 21-24. 

Area.—The total area under crops in these Provinces in 1890-91 
has been shown in the Agricultural Returns as 30,572,629 acres in the 
North-West and 11,843,631 acres in Oudh, or a total of 42,416,260 acres. 
Of that large productive region, 1,451,6^9 acres were maize. The culti¬ 
vated acreage of the Panjdb (by way of comparison) was 23,536,126, of 
which it has been calculated about 1,200,000 are normally under this 
crop. It will thus be seen that in relation to the extent of these Provinces 
the Panjclb may be regarded as more especially the maize-growing 
country, but the North-West Pro\nnces. Oudh, and the Panjab conjointly 
afford India’s maize fields. The whole of the other Provinces do not 
very possibly possess very much more than to 2 million acres as under 
this crop. In the North-West Provinces it may be said to be diffused 
every where except in Bundelkhund in which it is very little grown. It 
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reaches its maximum in Gorakhpur and Basti. The area fluctuates greatly 
from year to year, and without any apparent reason it is a favourite crop 
in one district, and little grown in a precisely similar and perhaps neigh¬ 
bouring district. 

Although the writer has before him the very extensive series of papers 
quoted in the above paragraph on references, it does not appear that 
much information has been brought to light since the publication of 
Messrs. Duthie & Fuller’s Field and Garden Crops. It may, therefore, 
suffice to give some of the leading paragraphs from that work in illustra¬ 
tion of the methods of cultivation, varieties of maize grown, and yield, 

etc., etc. 

Varieties cultivated. -*'So far as the colour of the grain is con¬ 
cerned there are endless varieties, and the cobs may be of any tint from 
dark purplish red, through yellow and orange, to a pure white. But 
the most important variety is that grown in Jaunpur and Azamgarh, in 
which the cobs are of doable the usual length, and the plants of taller 
growth than the ordinary. The grain of this variety is, however, nearly 
a month longer in maturing 

Seasons of sowing and Reaping.—“ Maize is a kharif crop and 
ranks next after broadcasted rice in the rapidity with which it comes to 
maturity. It is sown, as a nile, when the rains break, but in localities 
where the green cobs are likely to command a sale as a vegetable, sowing 
often takes place in May, after the ground has been irrigated, since in this 
case it is of great importance to be early in the market. In the begin¬ 
ning of july a single cob will fetch a pice, while at the end of August a 
maund of them can be purchased for eight annas. If sown when the rains 
commence, the ordinary small cobbed varieties are ready for cutting at 
the end of August, and leave therefore ample time for preparation of the 
ground for a rabi crop. Hence maize is almost invariably followed by 
either wheat or barley, and nearly the whole of the area under maize may 
be presumed to bear two crops in the* year.’* “ As a rule, it is grown 
alone, since few other crops would keep pace with it in maturing; occa¬ 
sionally cucumbers are grown between the lines. It is not uncommon too 
to mix a certain proportion of the lesser millets ‘kakuni and man iica) and 
a little pulse (urJ), since these require but little more time to ripen and 
secure some measure of return in the not uncommon case of the maize 
completely failing.” 

if the cobs are to be sold as vegetables they are pulled while green 
and the stalks in that case are of some use as cattle fodder. Otherwise 
the cob is not harvested until the leafy envelopes surrounding the cobs are 
dry and shrivelled, when the stalks are so hard and desiccated as to be 
almost useless for any purpose but thatching. The cobs may either be 
pulled by themselves and the stallcs left standing in the field until there is 
leisure to cut them, or the stalk may be cut with the cobs on them and 
heaped in stacks to dry before threshing. If the grain is to be separated 
from the cob before it is perfectljr dry, the task is a slow' and troublesome 
one, it being necessary' tqdeal with each cob separately, forcing the grain 
from it by the fingers or the point of a trowel. When the cobs are per¬ 
fectly dry. threshing can be easily and speedily performed by beating a 
heap of them with a rough flail or stick, or tread’ng the grain out by 
cattle. The weight of grain varies from one-half to two-thirds of that of 
the cob. If the outturn of grain does not promise well, the stalks are 
sometimes cut w'hile green and given to cattle, since the maize stalk w'hen 
young and succulent contains a very large amount of saccharine matter 
^nd is a valuable fodder.’* 
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Yield.—“ The general average outturn for the Provinces may be taken 
as 10 maunds for unirrigated and 14 maunds for irrigated maize. The 
Settlement Officers of Bijnor and Aligurh arrived at averages of 7^ and 
loj-maunds, respectively, while the careful experiments of Mr. Moens in 
Bareilly give 15-^ maunds for manured land, 12 maunds for unmanured 
land, and 12J maunds as the general average for the district. In both 
Etawah and Cawnpore the average outturn is returned as 12 maunds ” 
Messrs. Duthie & Fuller furnish no particulars regarding Oudh, but 
there is no reason for thinking that the system of cultivation and the re¬ 
sults obtained differ in that Province in any material respect from the 
North-West. It will also be noted that the outturn in these Provinces 
(ascertained by Messrs. Duthie & Fuller) correspond very closely with 
that which the writer has worked out above from the numerous recent 
returns of the Panjdb. If, therefore, a yield of 500 seers an acre be accepted 
as a fair average, these Provinces, from the acreage of 1,454,689, may be 
assumed to have given an outturn of 12,988,295 cwt^ or 649^14 tons. 
There is no indication of more than a district to district exchange. The 
exports from these Provinces mus* be very small indeed, so that it may 
safely be concluded that this plant which, little more than a century ago 
was a garden crop, affords to-day over 1,000,000 tons of food annually to 
the people of the North-West Provinces, Oudh, and the Panjdb. 

III.—BOMBAY. 

References .—///., 45,2J2; /K, $3; VI., Sg; VJIL, 182, 188; 
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70, 7f, 73* 85, 86, 89,101-104; II. (North Division) (1876-77), 87, 99, 
ti3, 119, 127, 15^,170, 17 ^, f73, 186 (1877-78), 53, ^5, 79, 87, 9$, 107, r/p, 
127, ts4, 155 ; (Central Division) (1877-78), 79, 9t, 103, 117, 13T, 14$, 
tS 7 , >58 ; V., (Kalol Taluk, Panch Mehals), 8 ; (AnklesQr), 20, 37; VI., 
(Ahmednagar), 171, 174, 204; (Sholapur), 413; VII. (Haveli Taluk, 
Poona), 402 ; VIII. (Khandesh), 127 ; IX. (Omercoie and Narra, Sind), 
Sr; Agricultural Reports (1884-8$), 18 ; (i88$-86), 6; 1886-87), vi ; 

(1887-^8), vi ; (1888-89), vi, xviii ; Bomb. Man. Revenue Accounts, roi ; 
Useful Plants Bombay, (vi, XXV., Bomb, Gaz,), rS6, 208, 37$ ; Statisti¬ 
cal Atlas, Bombay Presidency, 7. 

Area, Outturn, etc.—It| has already been stated that, according to the 
Agricultural Returns for 1890-91, the acreage of this crop in Bombay and 
Sind came to 137457. It is, therefore, a very much less important crop in 
these Provinces than in the North-West and the Panjdb. The systems of 
cultivation do not appear to differ very materially from what has already 
been detailed, so that it may suffice to convey an idea of the crop to fur¬ 
nish the brief note given by Mr. Ozanne in the Statistical Atlas 

“ Makhai (Guj.), Maka (iVIar.), Goinjol, Mekkejol (Kan.) is chiefly cul¬ 
tivated in the Panch Mahals, where it ranks as a staple. Sdtdra and 
Sholapur grow a good deal, and in the Deccan it is mostly grown for early 
fodder, though ihe grain is allowed to ripen ^nd the ears are readily sold 
in towns for roasting. Some success has been secured in Ahmadnagar 
with the American seed. It is a four*month crop and in the Panch Mahals 
is followed by w'heat or gram. In this district maize is the early crop in 
light sandy lands, but in heavier land rice and maize are equally import¬ 
ant, and both are followed by wheat or gram. The late crop seldom covers 
as large an area as the early one. It is confined principally to the por¬ 
tions of the field most retentive of moisture from position or depth of soil. 
The maize€tock is a good fodder, especially when eaten green as soon, as 
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the ears have been plucked. In the Ranch Mahals it is much wasted, being 
left to rot after the monsoon begins. It can be preserved by ensilage.” 

Seasons of Sowing and Reaping,—The two seasons of sowing and reap- 
jng pursued in rhany of the districts of Bombay are for the early crop sown 
in March or April and reaped in May and June; the late crop sown in 
June and reaped in November. * 


IV.—CENTRAL PROVINCES. 

References.— Reports:—!,, (Chanda), 80-83; (Upper Coda- 

SO, 56,85! (Seortr),app.iv! 
iMundlah), $8; 111 , (Hoshiingabad), gg; (Nursingpur), a^. Hi., 
\Battool),y 7 ; (Chindiuara), 153, is8 ; IV, (NHnar), ig2 ; Expcr, Farm 
(Nagpur) Reports (1883-84), 6; (1884-85), 4; (1885-8G), 4. 

Area, etc,—It has already been stated that according to the last Annual 
Statement of the Agricultural Statistics of India these provinces (in 
1890-91) had 106,659 seres under the crop. Although this cultivation is 
briefly alluded to in many of the Settlement Reports and other such local 
publications, no detailed special report has as yet been published. The 
reports of the Nagpur Experimental Farm, so far as maize is concerned, 
appear to deal solely with the efforts that have been made to acclimatise 
several of the better known American races, such as Golden dent, Mary¬ 
land, etc. The attempt does not appear to have been made to improve the 
forms already in the country, nor, indeed, can the writer discover any 
description of the local or long acclimatised forms. It does not, therefore, 
s^rn necessary to attempt to build up a general statement of this branch 
of the agriculture of these provinces from the scattered and imperfect 
literature that presently exists. It may, however, be said that two crops — 
early and late—corresponding to those already mentioned in connection 
with other provinces, seem to exist and that the early is eaten in the green 
state, and the late to some extent employed in the preparation of flour used 
by the ^i^rer classes, or the ripe grain is simply parched and eaten in that 
state. Thus, for example, Mr. Morris (Descript, and Hist Acc. Goda- 
very,p, go) says that the Kois make a kind of porridge called java out 
of this grain. In another inassage he remarks that there is both a 
knar If and rabi crop, chiefly the former. 


V.—MADRAS. 

References.-— Madras Adm., 288; Man, of Kurnool, i6y, 26g, 
274; Boswell, Man, Nellore, 403; Gagetteer Nilghiri^ 475, 479; North 
Arcot, 33 J; Sidentf /., ; Account Godavery District by Morris, 

go; Settlement Report Kistna, iS; Rxper. Farm Reports (1871) n, 
18; (T 87 S)» 27, 28; (1876), so; (r877), 13, g7;(i879), 40, rog ; Agri. Dept. 
Reports (1882-83), 22-27, 34, J5, 48, Sh S2, 98 ; ( *883-84), 20, 28^ 63, 64, 
69, 70, 72; (1884-85), r8, ig, 27, 28, 48; (t88s 88), 30, 3 r, 82, 68; C.iide 
Saidapet Farm, 347-39 ; Shortt, Man. of Indian Agriculture. 

Area, Outturn, etc. Maize does not appear to be a crop of much im¬ 
portance in South India. It would, at all events, be safer to describe it as 
a plant of garden rather than of field cultivation. According to the 
Agricultural Returns 1890-91 there would appear to have been only 
42,040 acres under Indian-corn in South India. It is, therefore, a little 
difficult to understand the statement that it is one of the chief crops of thu 
Presidency (Madras Man. Admin., /., 288), Shortt, in his Manual of 
Indian Agriculture, published a very long and somewhat disjointed state¬ 
ment which purports, apparently, to be applicable to the whole of India. 
He says : It is not much cultivated in India as a field but as a garden 
cultivation, small quantities have been gm-vn from tirat immemorial in 
most parts of India.” It Is perhaps scarcely nece.ssafy to remind the 
reader that there are perhaps five laillion acres annually under maize tis 
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a regular field crop and that far from its having been grown ''from time 
immemorial ” in this country it would be safer to say that it has only 
recently been introduced. As a field crop it has probably not existed 
more than a century and very probably was originally brought to this 
country about the middle of the six’ eenth century. But to revert to Sh ortt’s 
essay on maize " The best varieties of maize when well cultivated is 
very productive and its value as human food is well known, being con¬ 
sidered superior to rice and other dry grains of India. An acre in a good 
soil will produce 1,500 to 2»ooo pounds of corn without any particular care 
being given to the plants and furnish 2 to 3 tons of fodder rich in saccha¬ 
rine matter and proves a valuable fodder for cattle and horses.” " Four 
varieties are commonly met with in various parts of India; the large 
eared, small seeded pinkish, red eared and small grained black corn. 
The large white eared variety is the best and most largely produced, the 
others appear more the result of accident and are only occasionally found 
among the others.” It does not seem necessary to continue quotations of 
this character as the article so far appears to have no bearing on India. 
Further on, how'ever, when Shortt left the field of general compilation, 
and took to actual facts with which he was familiar, he furnished a few 
local particulars. These are distinctly of interest and are therefore worthy 
of a place in a not ce of the maize cultivation of South India. "I have 
seen, Ije says, Indian-corn as a garden culture growing in most out- 
stations in South India and have also grown it myself. About a mile 
from Vellore on the great western trunk roadside, is situated a village 
called Totta Pdllium, where Indian-corn is grown as a field culture on the 
same grounds year after year on rather a large scale. These fields can 
be seen distinctly from the roadside as they are located in a valley imme¬ 
diately below the road ; some portions of the cultivation are irrigated and 
others not. The corn stalks attain from 8 to 10 feet in height and the 
produce of each varies from 3 to 5 cobs. It grows remarkably well at 
Palmanair and produces largely; two of the best cobs, I have ever seen, 
were grown at Palmanair, one was 12 and the other 10 inches long and 
covered from end to end with good sound seed; on another I counted 
Ooo corn grains, and that was by no means a picked cob. Indian-corn 
grows well in most districts and produces 3 to 4 and sometimes 5 cobs on 
each stalk, the average is 2 cobs per plant.” Shortt then continues with 
a long and detailed report ^ Mr. W. Robertson, Superintendent of the 
Government Experimental Farm of Sydapet, on the experiments with 
Queensland maize under dry cultivation. These and such like experi¬ 
ments the writer considers it desirable to exclude from consideration in 
this work. T he object aimed at here is to try and bring together as 
much purely local information as possible, within the available and limit¬ 
ed space. While not entirely disapproving of experiments at acclimatisa¬ 
tion on a large scale fif funds can be provided for these) the writer does 
not think the results have as yet assumed the position of definite value to 
India. That being so, there does not appear any pressing necessity to 
publish either the failures or the successes. Speaking broadly, however, 
the conviction arrived at by the writer, while working up the material for 
the VeT-rious volumes of this work, may be said to be that the successes at¬ 
tained in India in the acclimatisation of foreign animals and plants have 
been very much less than has been accomplished in other countries by 
natural selection alone. It would accordingly appear more urgently ne¬ 
cessary to turn attention to the existing forms of maize and to try and 
improve these, rather than to waste the entire energies and available 
funds of the agricultural reformers in the more or less fruitless effort at 
acclimatisation of the triumphs of the agriculture of other countries. 
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With few subjects does this opinion carry greater weight than with maize 
All the known forms of this plant are regarded by those best qualified to 
judge as climatic conditions of a protean species, and as such they are 
liable to change if not to a complete transformation during acclimatisation. 
The result may be worse than what exists already in the country, or per¬ 
sistent acclimatisation may furnish a new form of great value, but which 
may possess few if any of the characteristics of the prized ancestor. 

In the Madras Farm Manual and Guide these views are abundantly 
confirmed. “ Mokha-jonora^ mokka, bnta has become a regular crop 
of the farm, occupying an important place as one of the best food crops 
we possess; it, however, requires better cultivation than that generally 
practised in Southern India, and so when good seed falls into the hands 
of the Native cultivators, its fate is inevitable and it rapidly deteri¬ 
orates.” The statement of a yield of 2,ooolb grain and 2 J to 3 tons of dry 
straw per acre is then given in the Manual, which, doubtless true of the 
high class methods pursued at jthe experimental farm, assumes a very 
different position when advanced as ohortt appears to desire, as the 
usual Indian return on a “good soil.” The writer bebeves i,oooIb an 
acre of grain the highest average that can be accepted for all India, 
though in some of the returns he has consulted an yield of 2,5ooib is 

mentioned. • , 1 

The reader would do well to consult the brief passages in the Madras 
District Manuals for local details. These passages, so far as they go, 
do not differ to any extent from those already given regarding other prov¬ 
inces, and it has, therefore, been thought undesirable to publish them nere. 

VI.-BENGAL, 

References ^SintisHcal Account by Sir W, W. Hunter {numerous small 
Passages in each of the volumes) ; Orissa {\V. H'. Hunter), //., i33 app. 
XV ^Administration Report {1SS2-83), 12 ; Agrt Dept. Reports 
87)! 16; {1887-88), /5 ; app A; Report on Agru 

Lohardaga, A, i3, 50, St tSt IS3 ; It, 24, 25. 28, 54, 6r, 73, 74. 

Area, etc.—Indian-corn is not cultivated to the same extent, nor indeed 
has it obtained the same amount of popular favour in Lower Bengal as 
in the northern parts of India. Several reasons may be assigned for 
this. Maize can be grown to profit only on rich lands, such as arc to 
be found near the homestead, and these {hart) lands are of necessity limit¬ 
ed. 'The climate also, taken as a whole, is unfavourable to an extensive 
cultivation, while more trustworthy, and hence more profitable crops, es¬ 
pecially that of rice, is likely to prevent an extensive Cultivation of 
Indian-corn. However profitable a crop maize may be in one part of 
India where during certain months the temperature does not exceed that 
of the southern parts of Europe, its cultivation, under widely different 
conditions, is of necessity an ind-pendent problem. Ourmg a century or 
more of maize cultivation in Lower Bengal, special forms have been 
evolved suited to the climate, the nature of cultivation, and the require¬ 
ments of the people. Were it, therefore, contemplated to attempt the im¬ 
provement of these by the importation of superior stock from the Panjab, 
nearly as much good might be looked for from an effort to acclimatise 
the maize of Norway on the inundated plains of Bengal, It has to be 
accepted, therefore, that the success in one province is no proof of greater 
returns being possible in another. This should not by any means, how¬ 
ever, be regarded a'^ an affirmation that there is no room for improvement. 
It is"a caution against reckless experimenting. Bengal, so far as maize 
ailtivation is concerned, may be said to manifest at loasi three widely 
different phases; (i) the homestead cultivation m Lower Bengal, to produce 
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green cobs; (2) the cultivation as a staple food grain on the hilly tracts, 
such as in Chutia Nagpur; and (3) the cultivation in Behar which differs 
in no essential from that in the greater part of the North-West Provinces. 
All experiments towards improvement should bear these three widely 
different cultivations in view. An exchange between Madras and Lower 
Bengal would be more hopeful than between Behar and the Lower Prov¬ 
inces. So, again, interchange between the hilly tracts of the Central Prov¬ 
inces, or even the Himalaya might result in more good to the Chutia 
Nagpur maize than any other experiments that could be tried. Bengal, 
it may be said, is infinitely less suited for experiments at acclimatis¬ 
ing foreign maize than any other part of India. If it be desired to obtain 
a foreign strain this should alone be looked for from the successes attained 
in other parts of the country. 

In Bengal, taken as a whole, maize can hardly be regarded as of great 
moment. It is, in fact, among the hill tribes alone that it can be said to 
rank as a staple article of diet. Its importance in India may safely he 
gauged by the extent to which the crop is grown for its ripe grain and by 
the use of maize flour. In Lower Bengal as a whole, the ripe grain and 
flour might almost be said to be unknown. The crop is produced almost 
entirely for its unripe cobs, and the forms of the plant suitable for such cul¬ 
tivation differ in many respects from those grown for ripe grain. ^ 

The following account of maize cultivation, in a section of Chutia 
Nagpur, may be accepted as fully expressive of the system pursued by the 
hill tribes of the Lower Provinces:— 

Lohardaga. —Two varieties are usually distinguished, wz., a dull yellow 
coloured variety, and a red or Idlkd variety. The first variety is in common cuUi- 
vation. W hen the grains are not properly filled or matured, they have a whitish 

appearance. The grains of both the varieties are thin and sm^l m size. In re¬ 

spect of time of sowing, cultivation, etc., the two varieties named above do not diner 
from each other. 

«Maize is cultivated by almost every rayat in a small plot of or hom^tead 
lands. It requires a rich soil and will not grow in outlying Although 

cultivated in every village, it occupies a small area as compared with the other cereals 

of Chutia Ndgpur. In jpngly tracts, however, maize is looked upon as only inferior 
in point of importance to paddy.*’ Maize is usually grown for two or three succes^ve 
se^ns on the same bori plot and followed by some cold weather crop like 
mustard ; but as it refuses to grow well on the same land for successive seasons, it i.s 
the practice with rdvats to take a crop of some other Bkddoi crop like carat or mdrud 
every third or fourtn year, as the case may be. 



August). 


“ The flowers conic up in the second half of Sravan ist, to 15th August. Two 
cobs are usually formed on each plant; of these one is properly filled and the other 
ircnerally empty. The cobs ripen in early Bhadra (i5tb August—isth September^ 
but when eaten raw or after being roasted (as is usually the pmckicc with the people) , 
they arc .a^-ailable a fortnight before the time of ripening, rhey are simply picked 
off the plant*, and after being dried the corn is beaten out with a stick. It requires 
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to be further dried in the sun, otherwise it is liable to grow musty, when kept in close 
damp places# The stems are left on the ground or are gathered and burnt as fuel. 

“ The outturn averages about five maunds per acre ; eight maunds will be con¬ 
sidered a very heavy yield. 

Maize appears to suffer more than any other Bkadoi crop from adverse weather. 
For its successful growth it requires plenty of rain, which should not, however, be 
continuous, but be intervened by frequent stretches of fine weather. Too much rain, 
at once, during the first stages of its growth, is extremely injurious ; the plants become 
stunted, the stems of a reddish colour, and the leaves blanched. The soil is beaten 
down, becomes pressed and close-grained, and thus interferes with the due spreading oiit 
of roots, on which the growth and vigour of the plants depend. Besides hoeing is not 
possible when the soil is too wet. Hoeing can be useful only when the loosened soil 
can be exposed for a day or two to the action of the sun. The partid failure of maize 
and other bhadoi crops in 1888 was neither general nor so heavy in Chutia Nagpur 
Proper as it was in Paldmau, owing to the naturally light and loose character of the soils 
of the former, which do not succumb so readily to heavy rains as the comparatively 
closed grained soils of its sister sub-division.” “ In the neighbourhood of towns and 
large villages, maize is sown as early as the beginning of Jeyt (15th May), on land 
which b irrigated at suitable interval still the setting in of the rains. In this way the 
growers are able to offer the unripe cobs for sale in Sravart, ue,j several weeks 
before they are available under ordinary cultivation. 

■ ‘‘ It appears that the cultivation of maize is restricted, owing to the limited ex¬ 
tent of bari land. The outlying tanr lands are naturally poor, and under the present 
condition of agriculture, do not admit of maize cultivation. For such lands the rnyai 



and other artificial manures be well demonstrated to the people, and they are popu¬ 
larised, many lands which do not now admit of the maize cultivation can be rendered 
rich enough for it. As a cereal, maize,is inferior only to paddy, wheat and barley, 
and is considered far superior to the millets. The extension of its cultivation is 
therefore very desirable ” ^Agri, Report of the Lohardaga Di%t.), 

PalAMAU.—M aize is the most important among the AAarfaf crops grown in 
PalAmau it may bo said to be grown more or less by every rayat, and is the most 
prominent crop in t-he hilly parts of the sub-division, where the cultivation of rice and 

of the crops ca*^”ot be profitably carried on. *.1 *. • 

‘‘ The cultivation of maize in Paldmau differs in no respect from that in the 
Chutia Ndgpur sub-division. There are two varieties grown in Paldmau—one with 
white grai^ called the ch rka, and the other with yellow grains called the pidr. 
These differ only in respect of colour and are equally valued. The average produce 
of grain per acre is about 6 maunds.” 

Hazaribagh.— Ind'an-corn (mahai) is said to be sown in May and June 
and reaped in August and September. Two varieties are grown—the red 
and the white. Indian-corn may be regarded as the staple food of the 
lower classes during the year. It is eaten parched or is ^ound into flour 
and is eaten with sugar. When simply ground it forms a kind of 
meal used in the preparation of a dish of porridge known as tupci or gaiha. 

Behar. — Grierson [Bihdr Peasant Life, 223) gives^ a very extensive 
glossary of the names in use in this province for Indian-corn (the field 
crop, the grain, the unripe cobs, the spathes, the fodder, etc., etc. 1. I'he 
most general name for the plant is, he says, mt^kai or mak ilya, but it is 
also called janera, //wora—names that more jjroperly belong to the largo 
millet. Bkutta, or bdL is the name for the npe cob, and pakthail for the 
ripe grain. The roasted green cob is horha or or ha, and the empty spil-c 
after the grain has been removed is lenrha, nerha or lenriiru The sheath 
of the cob is khoiya balkhoiya or bokla. The panicle of male flowers is 
called bhanbal ur bJumahra, 

These and many other names are in use throughout the Province—-a 
series so extensive that but fo- the immense value of the crop it would oe 
impossible lo beliov-j had been coined or appropriated to specific signifi^ 
cation in little mere than a cciv ury- But many of these names are not onl v 
adaptations to !. ■ odern necessities, but some of them, such ?is 7nakai and 
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bhutta occur in every dialect and tongue throughout the length and breadth 
of India. 

Of Gaya and Shahabad districts it may be said maize is sown at the 
commencement of the rainy season and cut up at the end. In an estimate 
framed some few years ago it was announced that the two crops of maize 
represented an area of 80,000 acres and yielded 240,000 maunds of grain. 
The early crop is generally transplanted and it yields a very considerable 
portion of the food of the poor classes. The gram is often made into sntu. 
The stems and leaves are employed as fodder. On these being gathered 
the land is irrigated and prepared for its winter crop. 

Sandarbans 24-Parganas. —In the Statistical Account of Bengal 
{Vol /., 130) a brief notice occurs of the Indian-corn of these districts, which 
may be said to fairly represent the conditions that prevail in the Lower 
Provinces generally. Bhutth ox jandr is grown to a small extent only, 
though nearly every well-to-do peasant has a small patch. It is sown in 
May and reaped in September, the cobs being eaten in the green state. 

DISEASES OF MAIZE. 

The replies obtained from the District Officers of the Panjab, to a 
circular letter on Maize (already freely drawn upon), afford by far the 
most extensive and useful information hitherto published on the Pests 
& Diseases of this crop. Unfortunately, while these replies speak of the 
injury done, the diseases are alluded to under native names, and it is 
often impossible to discover whether a certain disease is fungoid or insect, 
or whether that spoken of in one district, is the same or different from a 
disease dealt with in connection with another. While it is thus impossible 
to furnish in thi*; place more than a general statement, it may confidently 
be affirmed that the injury done is frequently of such serious consequence 
as to justify a scientific investigation in the future. 

Maize does not appear to flourish under too much rain nor too conti¬ 
nuous sun-shine. Thus of Gurddspur it is said : “ If there are deficient 
rains, the stalk does not bear any cobs; and if the rains fail and the land 
cannot be irrigated at the time that the plant is about to produce cobs, 
the cob is found to have grain only in a portion of it. If, on the other 
hand, there are excessive rains at that time, then the stalk grows to a 
great height, and it does not bear cobs, or if any, the cobs are of an in¬ 
ferior kind, the grain is small, and ihe produce litile.*’ With late sowings 
the plant stands a chance to be unable to ripen its grain from want of sun, 
or to be destroyed by frost or hail. High winds also do great damage 
and in consequence districts liable to such visitations have by natural 
selection developed a form of the crop, which, while inferior in some other 
respects, has the advantage of being able to withstand sudden gales. 
Other forms possess the property of enduring a fairly protracted drought 
and of reviving again and yielding a fairly good crop on being irrigated 
artificially or naturally. So, again, natural selection has produced forms 
of the plant suitable in other rc.spects to district reauirements such as those 
that can mature grain within a certain limited period of favourable 
weather. Such then are the climatic considerations that must be borne in 
mind in the study of the maize crops of India or when it is contemplated to 
attempt the substitution of new qualities. But there are enernies and 

f )ests to the crop that are often of very serious moment. The maize fields 
lave to be carefully fenced when young, to protect them from domestic or 
wild herbivorous animals, and later on when the cobs appear watchmen 
have ofteii to be Stationed in the fields night and day to ward off the 
bears, jackals, do^s, pigs, monkeys, porcupines, rats, squirrels, and birds 
that woui(J^otherwise effect frightfiil depredations. 
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The following jottings from the letters alluded to above seem to denote 
Insect Pests 

Amritsar—'* Maize crop isliableto iela, a small sized worm or insect; 
ttmdhiy a large worm (insect) which eats up the cob.’’ . 

HazAra.—“ Maize is subject to the attacks of grubs, especially in dry 
weather.” 

GurdAspur,— •* The white-ant (diinah) attacks the plant sometimes.” 

HosiArpur. —'* Soon after the young shoots come up, a small hairy 
red caterpillar, called kutra, appears, and frequently does much harm in 
eating the tops, but it generally disappears afler lo or 12 days. The 
a grey winged insect, also damages the young shoots. There is 
an earth worm, called gartina or gut, which destroys the roots; and in 
dry weather white-ants also attack the roots ” 

JuLLUNDAR.—"in its early days maize may suffer from caterpillars 
(sundhi),*^ 

Peshawur.—" White caterpillar (Ptshakat) eats the young stalks. 
Red caterpillar {changu eats the young leaves. Wnitc caterpillar 

{spht chinjai) feeds on the cobs.” 

KarnAl. —“ If there is not seasonable rain soon after lihe plant has 
germinated, the young sprouts are eaten by an insect called phirka,* 

KohAt.— or the "worm” is a white insect from half to 
three quarters of an inch in length ; when there is a deficiency of rainfall 
it attacks the early sown maize at the root, on which the plant withers 
away soon after.” 

Fungoid Diseases.—Although scientific papers have not as yet ap 
peared on the fungoid diseases of this crop, with a special reference to th( 
extent of the injury done, it is well known that Smut and Rust, \yhich do 
so much damage in other parts of the world, also occur in India. The 
former, being more striking than the latter, has been observed by many 
writers; but we are indebted to the late Surgeon-Major Barclay for 
particulars regarding rust. ^ t 1 

ist .— Smut (Ustilago Maydis) is a remarkable disease It attacks 
all parts of the plant above ground and forms larger or smaller irregular 
tubercles, which finally break and emit a black sanious matter. When the 
cob is so attacked no fruit is formed, and the spathe then seems like a large 
puff-ball of black powder. Few fields of maize can be seen in India with¬ 
out a large percentage of the plants so affected and the crop largely des¬ 
troyed thereby. The late Surgeon-Major Barclay and the writer once 
attempted to count the number of affected plants in a field a little below 
Simla. We arrived at the opinion that in that particular case well on to 
30 per cent, of the crop was utterly ruined. The cultivator admitted that 
his field was unusually badly attacked, but seemed to regard the circum 
stance as one over which he had very little control He was wholly igno¬ 
rant of the possible advantages of eliminating the diseasctl plants from the 
healthy, or of the disease being communicable to and perpetuated by the 

grain sown by him. , i u .s j 

Ustilago carbo, the smut, so prevalent on Sorghum, has been recorded 
as seen on the male inflorescence of maize. The reader might consult the 
remarks on smnt that will be found under Sorghum vulgare, Vol, VL, 

Mn.DEW or Rust (Pticcinia Sorghi. . In an interesting 

paper in the Journal of the Asiatic Society of Bengal (July 1891), p. 21^, 
the late Surgeon- Major Barclay gave an account of the Rust seen by 
him on this plant. Thv remark.ible feamrer of that discovery ha\e t>cen 
already noticed by the author under the artic'e Sorghum vulgare (!. c.), but 
the. chief point may be here recapitulated, vie., the rii^t o,, Sorghnniin 
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Trade in Maize. 


India is not Puccinia Sorghi, while that disease appears in this country 
on a new host, via,, Zea Mays. 

Having thus briefly indicated the two chief fungoid diseases which are 
known to attack.the maize crop of India, a few passages may be furnished 
from the Panjab reports that would seem to relate to these or other 
fungoid diseases. 

Haz.Ara. “The most fatal disease to maize is jhcil or chcinni, which 
causes the stalks to dry up. Excessive moisture brings this on.” 

JULLUNDAR.— “ Is subject to a disease called ukfierd, in which the 
roots dry up.” 

KohXt. — ** Channi, Dew-fall—Towards the end of autumn the dew- 
fall in places shut in by the hills is excessive, and the crop when attacked 
by it is completely destroyed. In such places, therefore, even at the risk 
of obtaining a poor crop, maize is sown earlier than elsewhere, so as to be 
harvested before the dew-fall comes ox\P Spinki —This disease is com¬ 
mon to both the tahsils (Kohat and Hangu) and generally attacks the 
crop when the cobs are being formed. The stalks thereupon shrivel up 
and become white or yellowish, and little or no grain is formed on the 
cob.” “ TzV/f—This disease is peculiar to the Hangu tahsil. It attacks 
the crop during the rains between the 30th June and the 15th July, when 
the plants are young, and is popularly supposed to be due to the heat 
engendered in the rain water, which has passed over waste and barren lands.” 

Ludhiana.— “ When the crop is npening, damage is sometimes done 
by a sort of * Smut ’ called sundi which destroys the stalks.” 

Kullu. —“The crop is liable to Mildew known as buka, if rain does 
not fall soon after the sowing, and to another disease called arni.'^ 

TRADE IN MAIZE. 

Neither the Annual Statements of the Foreign Trade of India nor the 
Returns of Internal Rail, Road, and River Traffic show Maize. It Is be¬ 
lieved that India practically exports no maize to foreign couniries, and 
that the internal transactions are shoun along with those of millets. The 
statement made by several writers that India exports Indian-corn and has 
again to import the corn-flour she requires, instead of making corn¬ 
flour locally, is not, strictly speaking, coirect. India, in fact, imports only 
the small amount of corn-flour required by the European residents, and the 
great bulk of the maize grown in this country is of too poor a quality to 
be utilized in the manufacture of that article. That India might, however, 
do a considerable traffic in the supply of maize to be used as cattle food 
seems likely; but whether it would pay to carry so low priced a grain such 
distances by land and sea as would be necessary seems highly problema¬ 
tic. India could easily increase her area of maize production were it pos¬ 
sible to compete in the European supply, but so far as is presently known 
maize is purely grown for local consumption, and each district appears 
very nearly to produce its own supplies. There is at all events a much 
smaller provincial exchange in this grain thair with any other article of 
f< od. If we assume an average production of 500 seers per acre, and 
.accept the estimate that the normal total area under this crop is 5,000,000 
acres, then it would appear that there would be produced 44,642,857 cwt. 
or 2,232,142 tons of this grain. This estimate must not, however, be ac¬ 
cepted as including the cultivation necessary for the production of the cobs 
that are eaten in the green state. Maize might almost be said to be grown 
in every garden in India, and the sale of green cobs to city communities 
is one of the most profitable branches of m.arket gardening. It will thus 
be seen that maize, although possiblyjthe most recently introduced food crop, 
is by no means the least important article of food to the people of India.' 
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The Black and Yellow Zedoary. (J. Murray-^ 


(y. Murray.') 

ZEHNERIA, EiidL; Gen, PL, /„ 830, 

Zehneria umbellata, Thw.; FI. Br. hid., II,, 623,• Cucurbitace^* 

Syn. —Z. iiASTATA & coNNivENS, Miq.; Karivia umbellata, Arn.; K* 
Rheedii, ; Momordica umbellata, Roxb.; Brvonia umbella* 
TS, Klein.; B. siNUOSA, Wall.; B. amplexicaulis, Lamh.; B.sagit- 
TATA & Rheedii, Harlandia bryoniou'ES, 

Var. nepalensis=* Bryonia nepalensis, Seringe. 

Vern.— Amaut-mnl, tarali. Hind, j Kudati, Bf.ng. j At, SaNTAL i Gulkuk- 
rii, gulale-Utkri guldkri, in Kullu ; Banka\ra, bankakra in (Jhamba, 
Pb. {conf. with Vol. VI., Pt. /., 306-307) i Gametta, gomeUt,^OiAB.; 
Tid-daiida, Tel. 

References.— FI. Ind., FA. C.B.C., 697 ; Thwaites, En. CevL PL, 
125; Dais. & Gibs., Bomb. FI., wi ; Rev. A. Campbell, Kept. Ec. PL, 
Chutia Nagpur, No. 9470; Rheede, Hort. MaL, VIII., t. 26 ; Dymock, 
Mat. Med. W. Ind., 2nd Ed.^ 346 ; Atkinson, Him. Dist., 310; Lisboa, 
U. PL Bomb., 160; Gasetteer; Bombay,XV., 435; Agri.-Horti. Sac. Ind., 
Journ. {Old Series), IV., 202. t j- An. 

Habitat.—A climbing herb, very common throughout India ^nd 
lon ; the variety nepalensis is peculiar to a limited area in Garhwal, Ku- 
TTiaon, and Kunawar. 

Medicine.—Dymock writes, ** Its medicinal properties do not appear 
to be generally known to European writers on Indian Materia Medica, 
nor does it appear to have had a place in the Sanskrit Materia Medica. 
In the Konkan the juice of the root with cummin^and sugar is given in 
cold milk as. a remedy for spermatorrhosa, and the juice of the leaves 
is applied to parts which have become inflamed from the application of 
the marking-nut juice. As 2l paushtik, or restorative and fattening medi¬ 
cine, roasted onions, gomcita root, cummin, sugar, and are given, 
or gometta only with milk and sugar” {Mat.Med. W, Ind.). [The reader 
might consult the remarks that have been made regarding this plant under 
Podophyllum emodi, Vol. VI., 305.— Ed., Diet. Econ. Prod.] 

Food.—“ The ripe and unripe fruit are eaten by the Natives, as are 
also the roots when boiled ” [Roxb. Campbell). In Bombay the fruit is 
eaten together wiih that of Capparis zeylanica, Linn,, on duadashts which 
occur in the month of Ashad. The two fruits are invariably associated in 
the bhdji or dish made for those days (Lisboa), 

Zedoaryi Black, see Curcuma caesia, Roxb.: Scilamin^, Vol. II., 658. 

L11., 05, 

Zedoary, Yellow, see Curcuma aromatica, Salisb. ; Scilamin 'e, Vol. 

ZEUXINE, Lindl.; Gen. PI., III., S 99 * 

Zeuxine sulcata, Lindl.; Ft. Br.Ind. VI., /o?/ Orchide^ 

Svn.—Z. bracteata, brevifolia, & robusta, Ic., i. 1724 bis, 

^1725 1726; Z. MEMBRANACKA, Z. TrIPCEURA, iinrf/. ; ^ INTE- 

GFRRIMA. Lindl.; Z. EMARGINATA, lindl.; Z. PROCUMBENS, BluiHD ; 

Tripleura, pallida. Lindl. / Aobnostylis emarginata & integer- 
RIM A, Blume ; Pterygodium sulcatum, Roxb. 

Vern.- Shwet-huli,'Qz\iG. , nr . , rrr 

References.— Fl. Ind., Ed. C.B.C., 6f0; Gri^ih, 

306; Ic. PI. . 4 ^., t. 349; stmart, Pb. PL, 23S; Gazetteer, N.-W.P.,!., 
Sa; IV., Ixxviii.j Ind. Forester, XII., App. 4^1; Agri.-Horti. Soc. 

Ink.,fourn.(OidSerhs),X.,340;XI V.,7. , le t \ • i _i 

Habitat.—This, the commonest of Indian orchids {Hooker), ib tound 
throughout India in the plains and lower hills, from the Panjab and Sind, 
to Assam Chittagong, and southward U Ceylon; distributed to Afgh 4 nis- 
tin, Java’, China, ana the Pluiippines. 

2JA Z. 188 




ZEUXINE 

sulcata. 


182 


MEDICINE. 

Juice. 

183 

Root. 

184. 

Leaves. 

185 


FOOD. 

Fruit. 

186 

I Roots. 

187 


188 

















Dictionary of the Economic 



ZINC. 


MEDICINE. 

Tabers. 


igo 


LOCALITIES 


Madras. 

191 


Bongral. 

192 

Raj pu tana. 

193 


Himalaya 

PaiUab. 

194 


%L 


Localities in which Zinc occurs. 


Medicine.—Stewart writes, ‘‘ I have once been told that its tubers are 
locally used as salep by Natives.” 

ZINC, Balt, Man. GeoL Ltd., III., 312. 

Zinc, Mallet, Mineralogy {Man. GeoL Ind., /F.), 18. 

Zinc, Fr.; Zink, Ger.; Spelter, Dut.; Chinck, zinco, //., 
Sp. ; SCHPAATER, Rus. 

imphre calami Hfnd.; Da^tOf Nep.; Jast , jasd . 
oxide--;;«5« safcd , Pb.; Suvg biisri , sulphate tuta , Dec.; 7 ’k- 
taruigam , impure calamine = tutum , sulphate=*‘!:>w//i?y tutatn , Tam.; 
buIphate=jK 7 w;M, Tel.; Tamhaga - puHh , Malay.; JAW, Burm,; Ya - 
sada , s \ x \^\\ 2 . te ^ kaburni , impure calamine=A/z^2rAar«. Sans,: Impure 
caXdivamQ^Kal’khubri, Pers. 

References.— Burma & Its People, 732; Balfour, Cyclop., mg; 

573 ; Rajputana Gazetteer. /., 15; Mallet & 
Medlicott, tn the publications of the Geol. Survey hid. {.see Ball, l.c.. & 
Mallet, I.C.); U. C. Dutt, Mat. Med. Hind., 71; Baden Powell, Pb. 
Pr., JOT, 113, * 

OccurreiKe.—Zinc occurs in nature, in combination with sulphur, form¬ 
ing the sulphide or zinc blende, with oxygen, forming z/wexVe,-and more 
rarely as a silicate, carbonate, sulphate or arsenate. All these minerals 
means common in Peninsular India, but occasional crystals of 
blende do occur in association with the ores of other metals in several 
localities (Ball). 

1. Madras.— Blende ^ntaining a small admixture of gold and silver is 

said to have been found in the Madura District. Specimens of ferrugi¬ 
nous carbonate of zinc, with barite, hornstone, and a little green blende 
have been obtained from Karniil, possibly from the Baswapur, Gazupallv 
mines {Mallet). ^ 

2. Bengal. —Blende has been found, associated with lead and copper 
ores, in the mines at Mahabank and at Baragund in the Hazdribagh Dis¬ 
trict (Ball), also at Bairuki in the Sonthdl Pergunnahs [Mallet). 

3. Hajputana,— The only considerable deposit of zinc ores, which has 
been extensively worked in the peninsula, occurs in this region, at Jawar 
or Zawar in the Udepur State. Though these mines were at one time 
worked, information regarding them is by no means distinct. Thus in 
Colonel Tod's Rajasthan, the mines are alluded to incidentally as having 
yielded an annual revenue of R2,22,oon, but the metal is said to have been 
tin. This, according to the Rdjbziidna Gazetteer, is probably a mistake, 
as there is no tradition of tin haying ever been found There. Captain 
Brooke states that the ore occurs in veins, 3 to 4 inches thick, and some¬ 
times in bunches, in quartz rock. The Natives at one time collected the 
ore, pounded it, freed it from quartz, and obtained the metal by sublima¬ 
tion. This was carried out in crucibles from 8 to 9 inches in height, and 
3 inches in diameter, with necks 6 inches in length and half an inch in 
diameter. The mouths of these were closed up, the crucibles were inverted, 
placed in row’s on a charcoal furnace, and in two or three hours the ore 
completely melted, the metal subliming into the necks. The mines were 
closed during the famine of 1812-13, and have not since been re-opened. 
The ore appears to consist chiefly of zinc carbonate (Ball). 

4. Himalaya—Panjab.—**A t Shigri in Lahoui, zinc blende \var>found 
by Mr. Mallei in no great abundance, di.sseminated through theganguc of 
the antimony ore which occurs there ” (Ball). “ It lias also been obtained 
from the Belar copper-mine in Garhwal, in the Sabdthu Ic.id-mine near 
Simla, and from some uncertain locality in Kashmir ” [^Mallei), “ In the 
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Localities in which Zinc occurs. (J* Murray.) 


ZINGIBER 

Cassumuna 


Sirmur-Jaunsar mines a distinct string of ore occurs, which consists of zinc 
blende, with some galena, iron pyrites, and quartz” {Medlicott).^ 

5. Afghanistan. —According to Dr. Lord, in certain volcanic regions 
near the Ghorband valley, and elsewhere in Northern Afghanistdn, an 
efflorescence of zinc sulphate, locally called zok^ was comrnon ; whether it 
was employed fof any purpose, medicinal or otherwise, is not stated ” 

6 . Burma.— According to Dr. Mason zinc ore occurs in Tavoy; the 
same authority records that Dr, Heifer had obtained an ore of the metal^ in 
one of the Mergui islands. Nothing is known as to the occurrence of zinc 

in Upper Burma. « 1 . » 

Medicine.—** Zinc is not mentioned by the older Sanskrit writers such 
as Susruta, nor does it enter into the composition of many prescriptions. 
The Bhdvaprahusa mentions it in the chapter on metallic preparations, 
and directs it to be purified and reduced to powder in the same way as 
tin.” “It is said to be useful in eye diseases, urinary disorders, 
anemia, and asthma’^ {U. C. DnU). A'crude oxide and silicate of the 
metal called kharpara is also mentioned in most Sanskrit works, and 
enters into the composition of a number of prescriptions both for internal 
and external use. It is considered tonic, alterative, and useful in skin- 
diseases, fevers, etc. U, C. Dutt describes several compounds containing 
this substance, one of which, composed^ of kharpara, goldleaf, pearls, 
cinnab^, black pepper, g/i/, and lemon-juice, is said to be “ much used by 
up-country physicians in chronic fever, secondary syphilis, chronic gonor¬ 
rhoea, leucorrhoea, etc.” Ainslie states that Muhammadan physicians in 
India* use impure calamine (an oxide and silicate, or carbonate of zinc) 
for nearly the same purposes for which it used to be employed in Eng¬ 
land, namely, as a dry application to excoriations, ulcers, and superfi¬ 
cial inflammation. On the other hand, he states that Muhammadan physi- 
cians did not, in his time, appear to employ metallic zinc, while the 
Tamils used it freely. They prepared it by fusing the metal in an earthen 
crucible, adding some green leaves of Euphorbia neriifolia, Ltnn,, and 
constantly stirring the molten mass. This in time caught fire in the usual 
way, and the resulting ashes, after still further refining by fire, were pre¬ 
served for medicinal use. I he oxide thus obtained was employed by 
the Native practitioners *‘with the greatest confidence,” in gonorrhcea, 
spermatorrhoea, “ fluor albus,” and haemorrhoids. The sulphate and other 
salts, the value of which is well known in European medicine, are now 
employed to some extent by the better informed class of Native practi- 

In British India zinc is chiefly used in making alloys. Of these 
the alloys with lead are chiefly employed on account of the facility with 
which they can be turned or filed, those with copper for their ductile oro- 
nerties or for making pot-metal, a combination which is brittler when 
warmed. The many uses of the metal in the arts in Europe are too well 
known to require description. 

ZIMGIBER, Adans.; Gen. PI, IIL, 646. 

Zingiber Cassumunar, Roxb.; FI. Br. Ind., VI., 248 , Scitamine®. 

Syn—Z ingiber purpureum, Rosccb; Z. Cliffordii, Andhr. 

Vem.—H ind. & Benq. ; nisana, ponUkosht. Mar.; 

Kiiru nllamu, k^a pnsiipu, karf>u^^: pHy 'X^\..'y drdroka,hMiS. 

References ,—Ri xf>., Fi. Ind.y Ed. i/ ; Afonv tdrous Pl^ 3 ^/ 

t.5; Vnirty Hort. Sub. Hr-> ^fyd\5; Crah , 

Cat. Bohih. Pl.y 207; El Hot y FI. .ndhr.ySSy fo:; 

II.y t. 13 ; Ritmph., Amb., V.. t. 1^4; V. ^ Mtx, Ma.. X*. . 
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The Ginger Spice. 


MEDICINE. 
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255 % 322; Dymoch, Mat. Med, W, Ind., 2 nd Ed,% 7^4 ; Year-Book Pharm.f 
iS 6 o, 251 ; Atkinson, Him. Dist., 318; Birdwood, Bomb. Pr.% 88 ; Agri.'- 
Horti. Soc, Ind., Journ. VII. {New Series), Pro. {1885), cxii. 

Habitat.—A native of various parts of India (Roxb.), Coromandel, 
the Konkans, Behar, Bengal, and Sylhet {Vot^, rare in Ceylon 
(Thwaites). It flowers in July and August and fruits in November and 
December. 

Medicine.—I he root of this plant Sir Joseph Banks and Dr. Combe 
think the true Casstimtinar of the shops. When fresh it possesses a strong 
camphoraceous odour, and warm, spicy, bitterish taste; when dried consi¬ 
derably weaker ” {Roxb., Mona fid FL). Though used nredicinally by the 
Natives, it appears never to have been an article of commerce in India; but 
is said by Mr. Colebrooke, President of the Asiatic Society, in a note on 
Roxburgh's account of the plant, to have been first introduced into Euro¬ 
pean practice by Marloc, ‘*as a medicine of uncommon efficacy in hys- 
terick, epileptick, and paralytick disorders; but is gone out of repute. 

I At the present time it has a similar reputation in Indian practice to the 
I officinal ginger, and in the Konkans is considerably used as a carmina¬ 
tive stimulant in diarrhoea and cholera {Dymock), 

Zingiber officinale, Roues; FL Br. Ind., VI,, 246, 

Syn. — Amomum zingiber, Linn, 

Vtm. — P\a,nt=^adrak, dried root^^sSnth, sindhi, fresh TOOtr=.adrak, 
ruha. Hind.; Plant«adfa, dried rooi-=»s6nt, fresh xoot^adrok, add, 
Beng. ; Plant-ar^W, Assam ; Dried roote»5<*«A Nepal; 

Uriya; P\ 3 ^t=-ada, dried root=^adrak, (resh N -W. 

Plant=«(ffl, aarak, rfiied root^eatigeabU, .-ontk, f^sh root 
adrak, Hb. j Dried root-srf»<, fresh tcxA~adrak, adhruka, Deccan , 
Plant-drf-r’dfr. dried 


Dried ,ooi-^vana-sunthi. fresh root=A<KfsK«rtr, Kan.; Dned root~ 
chukka. fresh root^inchi, Malay.; Plantdried root= 
ginsi-kitidv, fresh root=ir',« BuRM-i Dried toot~mltc/,a-ng„ru, 

Inguru fresh rooi^amu-tnguru, biNG.; P\^vk~ardraka, snngavSra, 
dried rooi=vishva-hhishagam, ndgara, sunti, mahaushadjia, fresh root=« 
drdrakam. Sans.; Dried rooi=sianjabtl, aanjabilc-ydbis, fresh roc»t= 
9anjabilc‘ratab, Dx\cd rooi^^eanjabile-khushk, fresh tooi—aai^a- 

bile-tar, Pers. 

References.— Ind., Ed, C.B.C., i6; also Monandrous PI, in 
Asiatic Researches, XI., 345 ; Voigt, Hort.SMb. Cal., S6r; Steyiart, Pb. 
PI 230- Graham, Cat. Bomb. PI., 207; Mason, Burma & Its People, 
803; Sir W. Elliot, FI. Andhr., 13, 169; Rheede, Hort. mi., II., t. 12 ; 
Rumphius, Amb., V., t. 66 fj; Pharm. Ind. 228 ; m^^^ 


03 ; Moodeen Sheriff, Supp. * .. t r\ r ;• 

Hind., 253, 291; S. Arjun, Cat. Bomb. Drugs.; 142; 

Drugs Ind,7t24; Murray, PL & 2 i; Bent. & Trim. 

Med. PL, t. 270; Dymock, Mat. Med. W. Ind., 7^2; Cat. 

Baroda Durbar, tol. & Ind. Exhib., No. 186; Year-Book Phat^^, i 873 , 
112; 1S79, 426; jS8i, 303; 1882, 173 ; 18S6, 156; Macle^, Med. Top., 
Bisnath, 16; Birdwood, Bomb. Prod., 231 ; Baden P(m'elLPb.Pr., 298, 
3^0; Drury, U. PI. Ind., 4$$; Atkinson, Him. Dist. (X., N.-W. P. 
Gag.), 706, 734 : Useful PI. Bomb. {XXV., Bomb. Gass.), J 74 ; Scon. 
Prod. N.-W. Prov., Pt V. {Vegetables, Spices, and Fruits), 25, 34 ; 
Bidie, Prod. S. Ind., 17, 88; Cat. Col. dfind. Exhib., Ram Products, 
No. F2f ; Tropical Agriculture, 481; Linschoten, Voyage to East Indies 
{Ed. Burnell, Tiele, & Yule), II., 7 , 79k So; Milburn, Oriental Com¬ 
merce {1825), 288; Buchanan, fourney, through Mysore & Canara, etc., 
11 ., 209,507; Gribble, Man. Cuddapak, 200; Note on the Condition 
of the People of A^sam, App, D; Morris, Descriptive & Histo;^cal 
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Account of the Godavery, w ; Madden, Note on Kumaon, 280 ; Bombay 
Man. Rev. Acets., 103; Settlement Reports:—Panjab, Bangra, 25 , 2 ^ , N. 

W. P., Kumaon, App., 34; Cetitral Provinces, Baxtool, 77 ; 

Dept. Reports:—Madras, 1883-84, 72 ; Bombay, App. x,; Bengal, 1886, 
App., xxvi.y liv., Ixxxiii. ; 1886-87, 12 ; Gazetteers:—Bombay, 183 ; 

XU., 171; XIII., 292; N.-W. P.,I., 84; Oudh, III., f 9 ; Chissa,IP, 
2y, 179; Mysore & Coorg, I., 67 ; Agri.-Horti. Soc. Ind., Trans., ^ , 
165; 11 ., 196, 208, App., 3 ^ 4 y Pro., 340; UP, 12, ^ 3 , 6? ^ 99 . 

236; IV., 104, 132, I49» Pro., 32; V.i Pro., 79 , ^95; VI., 126, 227, ^ro.,v 
12; VII., 87; VIII., 192, 193; Journ. {Old Series), I., 102; II., bel., 
323; IV., 229; IX., 395 ; X,, 341; {New Series), II., Pro., 1870, 41 ; 
Tropical Agriculturist, 481. 

Habitat.—The ginger is not known in a truly wild state, but is doubt¬ 
less a native of Tropical Asia, in which it has been cultivated and export¬ 
ed from very remote times. From Asia it was introduced into the \Vest 
Indies, where it is now abundant. From the East and West Indies it has 
now spread throughout the warmer parts of both worlds, a smail portion of 
the ginger of commerce coming from Africa, 

History.—According to Fluckiger 8t Hanbury the Sanskrit name 
Sringavera is probably derived from the Greek Ziyyl^epi, but much more 
probably the Greek was derived from the Sanskrit, which is a very old name, 
through the Arabic Zanzabil The drug was known to the Greeks and 
Romans as a spice, who appear to have received it by way of the Red 
Sea, and considered it to be a product of Southern Arabia. It is probable, 
therefore, that they may have adopted the Arabic name vyhich they re¬ 
ceived along with the plant, and which in its turn was denved from the 
Sanskrit. The learned authors of the Pharm^cographta give an interest¬ 
ing account of the history of ginger, from which it would appear that as 
early as the second century A.D., it was one fb® spices liable to the 
Roman fiscal duty at Alexandria. During the middle ages it is frequent- 
Iv mentioned in similar lists and evidently constituted an important item 
in European commerce with the East. “ In England it must have been toler¬ 
ably well known even prior to the Norman conquest, for it is frequently 
named in the Anglo-Saxon leech-books of the eleventh century, as well as 
in the Welsh Physicians of MyddvatP During the thirteenth and 
fourteenth centuries it was, next to pepper, the commonest of spices, costing 
on an average nearly i-yc?. per tb, or about the price of a sheep. Ihe mer- 
chants of Italv, about the middle of the fourteenth century, knew three kinds 

of sfinger, called, respectively, and micchino. These thf'^s 

terms rtiay be explained thus ; bellcdi or baladt is an Arabic "om, vvhic , 
as applied to ginger, would signify “ country ’* or “ wild, t.e., common 
ginger.” Colombino refers to Columbum, Kolam or Quilon, a port in 1 ra- 
vancore frequently mentioned in the middle ages. Ginger termed micckxno 
denotes that the spice had been brought froin, or by way of, 
ger preserved in syrup, and sometimes called Green Ginger, was also 
imported during the middle ages and regarded as a delicacy ot the 

choicest kind. o i 

“The plant affording ginger must have been knowm to Marco Polo 
(circa 128^00), who speaks of observing it both in China anU India. 
John of Monticorvino, who visited India about 1292^, describes gmg r 
as a plant like a flag, the root of which could be dug up and irans- 
ported. Nicolo Conti also gave some description of the plant, and of tne 
collection of the root, as witne^ised by him in India {FlncUger Hau- 

*"dohn Huyghen van Linschoten in 150'’ gives a most interesting account 
of the spice. He stal i th«l it then grew in m.any p.icts of India, but tha 
the best, and that most e.\ported, grew on the ti>ast of .Malabar (this kinU 
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was probably identical with the colombino mentioned above). He de¬ 
scribes the methods of cultivation and preparation, which appear to have 
then been very similar to those now pursued. Regarding the trade he 
writes; “There is much shipped as well to the Red Sea as to Ormus, 
Arabia, and Asia, but little tor Portingale, because it will not save ye 
freight and custome, onlie the gunner of the Indian shippes may lade and 
bring certain quintals without paying any customes which by the King of 
Portingale was of long tyme granted unto them, and is yet observed ; and 
this they may sell to merchants, and so by this meanes there is some 
broughte, otherwise but very little, for that the most part of Ginger broughte 
into ^ain, cometh from Cabo Verde, the island of St. Thoinas, Brasilia, 
and the island of S. Domingo in ye Spanish Indies, which is much tra¬ 
fficked withall in Spaine; wherefore that of the Portingale Indies is 
little brought out of the country, because of the long way and great charges, 
and yet it is better than other ginger; as also all other spices, mettalsand 
stones, that are brought out of the Orientale Indies, that is out of the Portin- 
gales Indies, are for goodnesse and virtue better than any other which the 
continuall traffiques hath sufficiently made known. There is likewise much 
ginger conserved in sugar, which cometh out of the countrie of Bengala, 
but the best cometh from China, it is verie good to eate, and much used 
in India and brought out of Portingale into these countries.” The remark 
on the effect of West Indian competition in diminishing East Indian trade 
at that early date is of interest, and testifies to the latge extent to wffiich the 
cultivation had been carried in the former country in a comparatively short 
period. It would also appear to indicate an earlier date for the com¬ 
mencement of the WestJndian ginger trade than that assigned to it by 
Fluckiger &. Hanbury, who write : It was shipped for commercial pur¬ 
poses from the Island of St. Domingo as ^rly at least as i 5 o 5 > ^.nd 
from Barbadoes in 1654* 1 -^® other hand, it corroborates the statement 

made by Renny {HisU of Jamaica, Lond., jSot^ 75,^), and quoted with 
doubt by those authors, to the effect that in 1547, 22 »o 53 cwt. were ex¬ 
ported from the West Indies to Spain. . . 

Cultivation.— The plant is cultivated in all the warmer and moister 
parts of India, up to an elevation of 4,000 to 5,000 feet in the Himdlaya. 
It will be seen from the accounts of the method pursued in the various 
Provinces, that the cultivation is one on which much care and labour are 
exercised/ The soil must be rich, but neither too heavy, nor too light and 
coarse. The amount of moisture allowed to the crop requires much care; 
contrary to the usual custom in India except in the case of betel, and a 
few other expensive crops, manure is freely used; weeding is carefully and 
frequently carried out, and in every way ginger cultivation is much more 
elaborate than that of most other agricultural products. 

I. Madras.— The best Malabar ginger, spoken of so highly by Lms- 
choten some three centuries ago, is now said to be the produce of the dis¬ 
trict of Shernaad situated to the south of Calicut. The^il of th^ district 
is peculiarly suited for the purpose, being a good rich red earth. The culti¬ 
vation generally commences about the middle of May, after the ground has 
undergone a thorough process of ploughing and harrowing. At the com¬ 
mencement of the monsoon, beds of lo to 12 feet long by 3 or 4 wide are 
formed and in these small holes are dug at f to i foot apart, which are 
filled with manure. The rhizomes, hitherto carefully buried under sheds, 
are dug out, the good ones picked from those which are affected by the 
moisture, etc., and cut into pieces of i§ to 2 inches long, suitable for plant¬ 
ing. These are then buried in the holes, and the whole of the beds are 
tiien covered with a good thick layer of green leaves, which, whilst they 
serve as manure, also contribiUt? to keep the beds from unnecessary damp- 
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ness, which might be otherwise occasioned by the heavy rams of the mon- j 
soon. Inundation entirely ruins the crop, ^but as^ a fair supply of rain is | 
absolutely necessary, great care is taken in draining. Strict Care is ob¬ 
served in choosing the leaves to cover the beds, onlj^ certain kinds are 
chosen, since others are supposed to breed worms and insects injurious to 
the future prospects of the crop (Drury), No particulars can be given 
as to the area, yield, or profit. ^ . .. _ . 

2. Bombay.— Ginger is a crop of considerable importance in this Presi¬ 
dency. In 1888-89 it occupied 918 acres, of which 640 were in Gujarat, 99 
in the Deccan, 6 in the Karnatak, and 173 in the Konkan. In Oujdrat 
the chief gin<^er-growing districts were Ahmadabad with 265 acres, Surat 
with 186, and ICaira with 155 acres, and in the Konkan, Th^na with 168 
acres, while Sdtdra in the Deccan had 87 acres under the .crop- The 
following account describes the method followed m Thdna, but is probably 
applicable to the whole Presidency ;-The ginger which is to be used for 
‘‘ seed ” is dug up in March and April. When the plant withers, the best 
roots are washed, dried in the shade, and placed in a heap on dry sugar¬ 
cane and ginger leaves. More of these leaves are laid above the roots, 
and the whole is covered with an air-tight covering of clay. They are 
thus preserved till the planting season, by which time they have begun 
to sprout. The crop requires much the same soil as sugar-cane, viz., a 
loose, light, stoneless soil with at least one quarter of sand. The ground 
is used for a ripe-nursery and for ndchni, and when the nachm has been 
reaped, it is cleaned, watered, ploughed, and turned into furrows 13^ 
feet long, half a foot broad, 3 inches deep and ab^ut 9 inches apart. 
The pieces of ginger are then laid in the furrow's at intervals of about 9 
inches, the earth between the furrows is thrown into them, and the whole is 
levelled. The planting season is from April to July. If April is chosen, 
the ginger must be watered every fifth day, and to keep the^ ground 
and cool, hemp or vdl (Dolichos Lablab) is sown along with it, and the 
young plants are covered with grass and plantain leaves. If, on the 
other hand, it is planted after the rains set in, there is no need to sow 
hemp or vdl, or to cover the plants with grass. The gmger garden is 
diviaed into beds, vdpha, w’ith a waterway between eachi and in each 
waterway, red-pepper and turmeric are grown. When the young ginger 
plants are about a foot high, oil-cake manure is applied at the ra^ of 
about 5flj to each bed, and this process is repeated in August and Sep¬ 
tember. The first and second layers of rnanure are not covered with 
earth, but the third layer is. In about nine months the rhizomes are 
ready for gathering; they are dug up, the rind rubbed off with tiles, and, 
when baked and-dried in the sun, the ginger is ready for use {Bomb. 
Gaz,, XIIL, Pt. /., 292), In the Khandesh District the manure applird is 
said to be equal parts of horse, cow and sheep dung. In cuiing, the 
rhizomes are hrst partly boilSd in a w’ide-mouthed vessel, then after drying 
for a few days in the shade they are steeped in weak lime water, sun^ 
dried, steeped in stronger lime-water, and buried for fermentation. When 
the fermenting is over, the ginger, now called sunth, is ready for the mar¬ 
ket (Bomb, Gaz., X/F., 171)- The produce, according to Dymock, is from 
50 to 150 maunds (of 2.sfc) per bigha. In a green state it sells at from v 
to li maund (of 251b) per rupee; when dried ar from 5 io 10 seers per 

^3. Bkngal.—G inger is largely grown in many parts of this Proymee, 
but no returns of the approximate area under tho crop can be gi en. 1 he 
cultivation extends, as in other Ic rnliiies bordering on Mi ' Hin aiaya, for 
some distance on the hills: indeed, Mr. Qampbell (A'v 
of the Valley of Nep,il) states that ginger is cn efu!‘y grown m Nepd, a 
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that the produce ‘'is reckoned by the people of the neighbouring plains of 
Tirhoot and Sarun of very high flavour and superior to the produce of 
their own country,’’ The following account of ginger-cultivation in Burd- 
wan, taken from i\\o Report of the Dir,, Agri. Dept,, Bengal, r 8 S 6 , may be 
accepted as typical ot the method pursued throughout the Province 

gen^ra^ly under cultivation, \vhich, being grown under 

nearly the same conditions everywhere, and being prooagated by buds 
and not by seeds, has not undergone much variation. The only 
which ginger can be profitably grown is a fine sandy loam, both light 
coarse sand and stiff clay being quite unsuited to this crop. It is 
necessary that the soil for ginger should be loose. Sandy soiHs loose 
when dry, but during the rains and after irrigation it sinks and becomes 
compact. Ginger does best after potatoes and kachti (Colocasia^^tiquonim, 
Schott,), but can also be grown after any of the pulses. ^ The general 
principle on which the rotation of ginger is regulated is this I t can be 
grown either after a crop which requires no irrigation, or after an irrigated 
crop if in the cultivation of this latter the ground had to be hoed constantly. 
In both cases the land is kept loose and mellow. a r u 

Ploughing begins in the end of March or beginning of April. After each 
fall of rain the land should be ploughed once. The soil should be 
thoroughly pulverised, stirred to as great a depth as possible, and get 
well weathered. It altogether receives from 12 to *4 , 

PLANTING season is in the second and third weeks . y^Wxrh t 

field is ready for planting, it is levelled with the field^from 

number of main-water channels are drawn up and drawn 

Earth IS then «-a>sed by a Wa/. Jrom ^ 

over the pieces of g furrows between which are closed at the 

appears to b® m " 4 ^“- water channels at the lower end. 

At certl^^ placed are planted chillies, beguns (Solanum Melongena, 
Linn ) fnd Lchus. The ginger pieces are placed at intervals of 9 inches 
.1 * vifitirVi latter arc i8 inches 3p3rt. 

The plants may come out in lo to 15 days, but sometimes take as 
much L two months. Throughout the rainy season every possible care 
U taten not to let water accumulate in the field, stagnant water being 
most injurious to the crop. As soon as weeds make their appearance, 
{hev should be pulled out with the phoy. If on account o frequent heavy 
showers the earth sinks and the soil ceases to be friable, the field should 
be hoed with the pashuni or hoe. In the second week of September the 
olants are top-dressed with four maunds of oil-cake, consisting two 
maund.s of mustard and two of castor cakes, and then ^ 

field be dry, irrigation is needed in the end of October and beginning of 
November. If there be no rain in the cold weather, irrigation is required 

twice a month till the end of February or beginning of March, when the 

linger is to be lifted. Four maunds of ginger are planted in one bfghn and 

tiic yield is from 40 to 60 maunds. At the time of 

maunds of well-rotted dung is applied per higha 

the plants arc top-dressed with four maunds of oil-cake. 

the month of Assin (September-October) the 'thVrest 

planted are carefully removed by the plior, thecul- 

of the plant, and sold at a high price. For this it is neces. . y 
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tivators should know the exact spots where the cuttings were placed 
at the time of planting. Out of the four maunds of seeds nearly three 
maunds of ginger may be recovered in this way. 

The COST of cultivation is said to be about R46 per highaiOi which B16 
represents the price of the selected ginger used as “ seeds. The manure 
costs about R7, and the rest is made up by several small items represent¬ 
ing the cost of the many operations which attend this very carefully cultivat¬ 
ed crop. At about R2 per maund the outturn of 40 to 60 maunds would 
represent a total money value for the yield of R80 to R120, or a profit of 
R32 to R74 per btgha. 

4. North-West Provinces. —Ginger is extensively grown in all hot 
valleys in Kumaon. The method is very similar to that already described 
in Bombay and Madras. A piece of ground not liable to be flooded is 
selected, and protected from excessive rainfall by trenching round the 
upper side. The soil is then well hoed and richly manured, and in April 
the ginger is planted in deep furrows. The earth is then heaped over the 
trenches, and the whole is covered with small leafy branches, preferably of 
oak, which are kept in their place by bamboo or wooden poles. The poles are 
not removed before the rains, but the leaves are not disturbed until the crop 
is dug up; all the weeding is done by hand. The rhizomes are gathered 
in February. Kumion ginger is much esteemed, and its superior quality 
is unanimously believed by the hill-cultivators to be due to the leafy cover¬ 
ing which they apply [Atkinson). No details can be given of area, yield, 
cost of cultivation, or profit. 

5. PanjAb. —Here, as in the North-West Provinces, ginger cultivation 
is chiefly carried on in the lower hot valleys of the Himalaya. The selected 
rhizomes for planting are preserved in heaps covered with a coating of 
cow-dung. In the end of June or beginning of July the land is ploughed, 
divided into beds, and saturated with water, but preserved from stagnant 
water by drainage. The rhizomes are planted and leaves applied as in 
Kumdon, but a layer of manure to the depth of i an inch is applied over 
the leaves in addition. The rain water thus filters through this cover¬ 
ing impregnated with manure, and carries much nouri^iment to the 
plants. After the cessation of the rains, artificial irrigation is necessary 
from October to January. In the latter month the rhizomes are dug out 
and removed to another place for a month, after which they are taken up, 
exposed to the sun for a day, and are then fit for use. The crop is weeded 
three times, in August, September, and October, respectively. A bigha 
requires 8 maunds of ginger to plant it, and yields 32 maunds in a good 
crop. Selected rhizomes for planting sell at 8 to 10 seers per rupee, 
the ordinary crop at 24 to 32 seers per rupee [Baden Powell). The late 
Captain Pogson states that the best ginger in the neighbourhood of 
Simla is grown in the.Sabdthu District. Throughout the Province ginger is 
dried into sonth by placing it in a basket suspended by a rope, and shak¬ 
ing it for two hours daily for three days. They are then dried in the sun 
for eight days, and again shaken in the basket. The object of this shaking 
the roots together is to remove the outer skin and scales. Two days further 
dry'ing completes the process. Sonth is very much more expensive than 
the green root, and well repays the labour spent in its preparation, as it 
sells for 3 to 4 seors per rupee (Baden Powell). 

Medicine.--—Ginger has long been known both to Sanskrit and Muham¬ 
madan medicine. By wTiters on the former it is described as acrid, heat¬ 
ing, carminative, rubefacient, and useful in dyspepsia, affections of the 
throat, head and chest, hoeinoi rhoids, rheumatisrn, urticaria (nottie-rash), 
dropsy, and many other diseases. A favourite carminative remedy fre¬ 
quently prescribed in' the older Sanskrit writers is t/i'.iitUj or the ihrco 
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acrids (see Piper longum, and P. nigrum, VoL VI., pp, 2$g, 263). The 
dried rhizome is believed to possess all the properties of the green 
and to be^ laxative in addition. Ginger with salt, taken before meals is 
highly praised as a carminative, is said to purify the tongue and throat, 
increase the' appetite and produce an “ agreeable sensation.” In cepha¬ 
lalgia and other affections of the head, ginger juice mixed with milk is 
used as a snuff, the fresh juice taken with honey is supposed to relieve 
catarrh, cough, and loss of appetite (( 7 . C. Diitt). Many prescriptions 
of Chakradatta and from the Bhdvaprakdsha are translated in the Hindu 
Materia Medtca, to which the reader is referred for further inform¬ 
ation. The properties ascribed to the drug by Muhammadan writers 
are similar. P'resh ginger is much employed as a domestic medicine, the 
juice with sugar or honey being prescribed for colds, coughs, and with 
the addition of lime-juice, in bilious dyspepsia. The juice with an equal 
portion of tu/si juice and a little honey and burnt pea-cocks’ feathers 
is a popular remedy for vomiting in Bombay (Dymock), 

The uses of ginger in European medicine, in which it is one of the 
most highly valued of all mild carminatives and enters into many officinal 
preparations, are too well known to require mention in this work. 

“The gingers at present found in the London market are distinguished 
as Jamaica, Cochin, Bengal, and African. Jamaica ginger is the sort most 
esteemed; and next to it the Cochin, Scraped or decorticated ginger is 
often bleached, either by being subjected to the fumes of burning sulphur, 
or by immersion, for a short time in a solution of chlorinated lime. Much 
of that seen in grocers’ shops looks as if it had been white-washed, and in 
fact is slightly coated with calcareous matter” {Pharmacographta). 

Chemical Composition.— Mr. 0. C. Thresh has very completely 
analysed the different gingers of commerce. He found a sample of 
Cochin ginger to contain volatile oil, 1.350; fat, wax (?) and resin, 
1.205 ; neutral resin, .950 ; « and ^ resins, .865 ; gingerol .600 ; substance 
precipitated by acids, 5.350; mucilage, 1.450; indifferent substance preci¬ 
pitated by tannin, 6.800 ; extraction soluble in spirits of wine, not in ether 
or w.ater, .280 ; alkaloid, a trace ; metarabin 8.120; starch, I5«790 > parara- 
bin, 14.4.00; oxalic acid, .427, cellulose, 3.750; albumenoids, 5.570; vasculose, 
etc., 14.763; moisture 13.530, and ash, 4.800 per cent, Gingerol, the 
pungent or active principle of ginger, is a viscid fluid of the consistency 
of treacle, of a pale straw colour, devoid of odour and with an extremely 
pungent and slightly bitter taste. The essential oil is of a pale straw 
colour, has a somewhat camphoraceous odour, and aromatic but not pun¬ 
gent taste, a sp. gr. of about .883 at 63® F., and is laevo-gyrate. An 
interesting result of Mr. Thresh’s analysis was the fact that a fine 
selected sample of Jamaica ginger contains only about half the quantity 
of essential oil found in the Cochin and African samples, and less of the 
active principle than the African, though about as much as the Cochin 
gingers. Though less in quantity, however, the volatile oil of the 
Jamaica ginger possessed a much finer bouquet than the others (PVar- 
Book of Pharmacy, iSjg, 1881, and 1882). 

Food,—Ginger is sold in every bazdr throughout India, and is very 
largely employed as a condiment, especially in the preparation of curries. 

It is also pickled, and an excellent preserve, similar to the well known 
Chinene preserved ginger, is made by cooking the fresh younger rhizomes 
in syrup. The quality of the ginger produced in different localities varies 
much. Thus in Bombay three kinds of dried ginger are met with in the 
market, namely, Ahmadabad, yhich costs about R12 per cwt. Calcutta, 
valut' l at about the same, and Malabar or Cochin, which fetches more 
than double the price, namely, from R24 to R40 according to quality 
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(Dymock), Besides these chief commercial classes, other smaller and 
more unimportant kinds are distinguished in bazars. In the North- 
West Provinces, Kumaon ginger is said to be most highly esteemed ; in the 
Panjab, that grown in the Sabathu District, and other Himalayan tracts ; 
in Bengal that obtained from Nepdl, etc. 

Trade.—The internal trade in ginger is fairly large and important. In 
1888-89 the total quantity registered as transmitted by road, rail, and river 
amounted to 1,03,168 maunds, valued at R6,27,42i. The chief exporting 
province was Bengal with 52,035 maunds, Bombay port followed with 12,703, 
then the Panj^b with 12,314, Calcutta with 8,334, Bombay with 5,750, the 
North-West Provinces and Oudh with 4,693, and Madras with 4,042. It is 
noteworthy that the exports from Bombay port and from Madras were of 
much higher comparative value than those from other localities. Much 
the largest importing centre was Calcutta with 50,953 maunds, followed by 
the North-West Piovinces and Oudh with 13,142, Bombay with 8,342, and 
Rajputana and Central India with 8,078 maunds. The transactions 
between other localities were insignificant. The coasting trade is import¬ 
ant, chiefly as regards Bombay,—the principal exporting Presidency, since 
it shews the source from which it derives its material for foreign export. 
The total imports into the various Presidencies and Provinces by inis chan¬ 
nel amounted in 1889-90 to 5,9i5,489fb, valued at R5,49,652. Of that 
amount Bombay received 4,705,81 iflb; Burma, 685,415; Madras, 
317,783; Bengal, 171,929; and Sind, 34,4511b. Of the supply to Bombay 
2,886,004^ was received from Madras, 1,288,7511b from Travancore, and 
smaller quantities from other sources. 

.It w'ill be observed from the above that neither in the returns of 
external trade by rail, river, etc., nor in tho^-e of coasting trade, is there 
any explanation of the source froni w'hich the large foreign exports from 
the fvladras seaports are derived. This must, therefore, as in the case of 
cotlon, be due to a considerable unregistered trade by road a»'d canal 
from the ginger-grow'ing districts of the Presidency to its seaports. 

The external trade is fairly important. Mllburn informs us that in 
1808 the total quantity imported by the East India Cinnpany was 2,245 
cwt., valued at ^’5,629, or an average per cwt. of The quin¬ 

quennial average lexports for the past fifteen years base been- - 
6,691,8671b, value R9,72,853, for the period ending 1879-80; 5,421,3971b. 
value R8,89,016, for the period ending 1834*85; and 10,377,7101b, value 
Ri 3,94,2I3, for that ending 1889-90. The trade suffered a large diminu¬ 
tion during the years from 1880-81 to 1883-84, but in 1884-85 it again 
revived, and in 1886-87 reached a maximum of 14,927,9261b. In the follow¬ 
ing year it again fell to 9,510,5641b, in 1888-89 rose to 10,212,9711b, 
while in i889*9<' it again fell to 6,918,6818)—the lowest export recorded 
since 1883-84. The price also shews a considerable diminution, and, 
during the past year, was as nearly as possible R i for lolb, or a little over 
Kci perewt. The following table, taken from Mr. O’Conor’s statistic*^, j 
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shows the distribution of the exports during last year and the share taken 
by each Indian Presidency or Province in the trade 


Countries to which 
exported. 


United Kingdom 
Austria • . • 

France 
Germany . 

EastCoastJMoX^que 

of Africa. |S?heXrts 
United States 
Aden 
Arabia 
Ceylon 
Persia 

Turkey in Asia 
Other Countries 

Total 


ib 

R 

3,827,990 

4,21,323 

230,434 

24,655 

57 >o 42 

3,520 

81,116 

9,885 

154 

M 

77,385 

6,264 

448 

40 

546,025 

32,443 

811,405 

81,702 

708,^2 

70,844 

106,609 

10,591 

328,198 

121,569 

29,59 ‘ 

11,286 
1,895 

21,624 

6,918,681 

7,03,981 


Share of each Presidency 

OR Province. 


Presidency 


Bengal 
Bombay 
Sind . 
Madras 


9 ^ 3,352 

3>i2o»555 

3,164 

2,881,710 


6,918,691 


57.351 

3,»7»24S 

280 

3 , 29 j*o 5 


7,03,981 


[A 2003. 

Zing^iber Zerumbet, Roscce; FI. Br, Ind.^ VI.^ 24^; Vight, Ic., 

Syn.~Z. SPURIUM, K6n.} Amomom Zerumbet, PPiV/rf.; A. spurium, 
Gtnel. 

Vera.—ATfl/irt bari hack, nar kachur, 

kachur,?B.; Kathu-inshukua, Malay.3 Wal-inguru, Sing.; Sthula 
granthi. Sans. 

References.— FI. Ind., Ed., C.B.C., fj;aUo Monandrov^ Pl.in 
As. Researches. XI., 346 ; Veigi, Hort. Sub. Cal., S^2; Thwaties. En. 
Cey. PI., 315 ; Rheede, Hort. Mai., 11., t. 13; Rumph., Amb., V., t. 64, 
f, I • Pharin. Ind., 22g; Ainslie, Mat. Ind., /., 49 ^Mai. Myd. 
Patna 7/ ' U. S. Dispens., I5th Ed., 17^3; U. C. Duit, Mat. Med. 
lli^.,25i;Bird^ood,tiom^ Prod., 88; Baden Powell, Pb.Pr., 380. 

Habitat— Found throughout both peninsulas and Ceylon. 

Dye —The rhizome is used as a dye {Buden Powell). This remark 
may very possibly be a mistake which has arisen out of the collision be¬ 
tween this species and Curcuma Zedoaria, Roscce, the latter of which is em¬ 
ployed in making abir (see Vo). II., 670). 

Medicine.—The rhizome has a slightly aromatic odour and possesses 
similar properties to those of officinal ginger, but in a minor degree. It is 
employed by Natives as a “hot’’remedy for coughs,.asthma,‘ special 
diseases,” worms, leprosy and other skin diseases {Baden Powell). 
Much of the information regarding eerumbad, Zerumbet, Zedoary, etc., 
is very confusing, since it is doubtful how much refers to this plant, and 
how much to Curcuma Zedoaria, Roscoe (see Vol. II., 670). 

ZIZYPHUS, Aw.; Gen. PI, I., 3798. 

A ircniis of trees or shrubs which contains about fifty species, found inTropi- 
cal Asia and America and the temperate regions of both hemispheres. Of 
these some eighteen to twenty are natives of India. 
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The Indian Jujube, or Chinese Date. 


(J. Murray.) ZIZYPHUS 

22 _ Jujuba. 


[ /. 282 ; RhaMNF2E. 

Zizyphus glabrata, Heyne; FI. Br. Ind.y /., Wight, Ic., 

Syn.— Z. TRINERVIA, Roxb., not of Pair. 

Vem. — Karukatd, karkattam, carukuva, Tam.; Kaku-pala,'X^l.,; Vata’ 
dalla, Sans. 

References .—FL Ind., Ed. C.B.C., 204; Beddomc, FL Sylv. Anal.i 
Gen., Ixviii,; Ainslie, Mat. Ind,, II6g; Drury, U.Pl. Ind., 437 ; 
Moore, Man. Trichinopoly, 8t; Nicholson, Man. Coimbatore, 401. 
Habitat.—A tree of Eastern Bengal, Bhutan, and the Western Penin- 
sula. 

Medicine.—The leaves are employed in Southern India in decoction 
. as a remedy to purify the blood in cases of cachexia, and as an alterative 
in old venereal affections {Ainslie): 
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Z. Juj'uba, Lamk.; FI. Br. Ind., I.,6g2 ; Wight, Ic., t. gg. 

The Indian Jujube, or Chinese Date. 

Syn.—Z. MAURITIANA, Ham.;Z.^o^o^\K,Schult.; Rhamnus JujuBa. 
Linn. 

Vern. — BIr, baer, beri. Hind.; KM, ber,^r, Beng.; Janumjan, jom 
jannm, janumjarom, Kol, ; Dcdhaori janum, jom janum, 

Bar kolt, Uriya ; Magh.; Bher, bori, C. P. ; Renga, Bhil; 

Bnr, Baigas; Bogri, Rajhanshi; Ringa, Gond.; Ber, N.-W. P.; 
Brr, khalis, guter, Kumaon ; Bir, *unab, beri, ivxxM^kuchra, kurkunda, 
kokanbcr,stou&=^kmdrkdbij, haLkd-bij, Pb, ; Berra, Pushtu ; Ber, R.\J.; 
Ber jangri, SiND; Bdr, Deccan ; Bor, bhor, bordi, bur, bhurmi. Bomb. ; 
Bdra, hhor,bera,U.KK.\ B6r, bordi, boyedi, Guz*; Etandap, ycllande, 
ellddu, elanda, TAM. : Yellantha, Madura ; Regii, ganga rigu, karkan- 
' dhavu.rengha, regi, Tbl. ; Yalachi, yelchi, ilanj^*yagaihi, Kan. j Elan- 
tap, elentha, elanta, Malay.; .S'*, Burm.; Ilanda, mdsdnkd. Sing.; 
Badari, kola, hadara, Sans. ; Sidr, nabiq, aunndbe^hindi, Arab. ; 
Kundr, Pers. 

References.— FL Ind., Ed. C.B.C., 204 ; Brandis, For. FL, 86, t. 
17; Kurz, For. FL Burnt., I.. 266 ; Beddome, FL Svlv., t. cxlix. ; Gamble, 
Man. Timb.,88 ; Thwaites, En. Ceyl. PL, 74* Dai», & Gibs., Bomb. FL, 
49; Stewart, Pb. PI., 43; DC., Grig. Cult. PL, 197 ; Rev. A. Campbell, 
Kept. Econ. PL, Ckutia Nagpur, Nos., 8799* 9445; Mason, Burma & 
Its People, 438 ; Elliot, FL Andhr., 57^83, 163; Chghorn, Forests & Gar¬ 
dens, S. hid., 244, 281 ; Rheede, liort. MaL, IV., t. 40 ; O'Shaugknessy, 
Beng. Dispens., 273 : Irvine, Mat. Med. Patna, 82, 127 ; Moodeen Sheriff, 
Supp. Pharm. Ind., 262 ; Mat. Med. S. Ind. {in MSS.), J06; U. C. Dutt, 
Mat. Med. Hind., 293> 303; S. Arjun, Cat. Bomb. Drugs, 3r; Murray, 
PL & Dr u^s Sind, 146 ; Dymock, Mat. Med. W, hid., 2nd Ed., 180^ 888 ; 
Dymock, IVarden & Hooker, Pkarmacog. Ind., /., 350 ; Btrd'oiootL t jjnb 
Prod., 143,192, 260,327; Baden PoTuell, Pb. Pr.. 266, 269,337, 601; 
Atkinson, Him. Dist.{X.,N.-W.P. Gaa.), 307, 779 ; Useful PI Bomb. 
{XXV., Bomb. Gat.), 49, 149,342,^50, 279, 388; Econ. Prod. N.-\V, 
Prov., Pt. III. {Dyesuind Tans), 83 ; Gums and Rennoits Prod. {P. W. 
Dept. Rept.), 18, 21, 34; Liotard, Dyes, 33, 3 ^. ^5, 105, A;p. c.Vj. ,• Coo{'>, 
Gu7hs and Repins, 29 ; McCann, Dyes and Tans, Beng., SO; Kew Bullet¬ 
in, 1S89, 23; Stock's Rep. on Sind; Buchanan, SiaiL-ics Diuajpur, 
162; Man. Madras Adm., /., 3^3; Moore, Man,, Tt ichinol^oly, Si ; 


ccliii, ; Kdngr a, 22 ' Central Provinces, Seonee, to ; Mundlah,88, 89; 
Chtindwara, tfO; Nimar, 306; Chanda, Apt. in.; Ag:i. Dept. Rep., 
Madras, 18S3-S4, 57 ; Gazetteers: -Bombay, ll42, 355, 359 ; iV., 24; 

V., 24, 283 : VI., 13; VII., 39, 40, 42 ; VUh, ^oo: XIII., 24; XV., 79 ; 
XVI,, i8; X II., 18; XV 11 1,44; Dir a Ismail Khan, 19; 

Jalandhar, 4 , Muzaffargarh, 22; Ludhiana, lo ; Shakpur, 7 < * Bannit, 
23; Ha^iara, 133; Sialknt, II; Rehialt, 14; Ot-k:, 18; Jrsiig^ 13; 
N.-W. P., /., 80; III., 33 : C hsa, Ih, L 3 , f 79 ; Burs-a, 

* 37 ; Myyjrv & Coorg, !., So, Oo; II, 7 ; Agri,-HurL. Scr. 
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4i6y 438; IX.y 401; x, 309; XlLy 139, App„ 4, 27, 

Habitat.—A small tree, wild and extensively, cultivated throughout 
India, from the North-West Frontier, Sind, and the base of the Himalaya 
to.Ceylon, Malacca, and Burma; distributed to Afghanistdn, Tropical 
Africa, the Malay Archipelago, China, and Australia. According to 
DeOandoIle the great number of known cultivated races indicates an 
ancient domestication. Its abundance in a wild state in India and Burma, 
together with the number of Sanskrit and vernacular names, and the fact 
that botanists at an early date received it from Bengal, all point to an 
Indian origin. Rumphius states that it had only been recently introduced 
into the eastern islands of the Amboyna group, while he was living there, 
and ancient Chinese authors do not mention it. Its extension and natur¬ 
alisation to the east of the Indian continent seems, therefore, to have been 
recent. It appears to have been introduced into Arabia and Egypt at a 
still later date, and it must have spread to Zanzibar from Asia, and by 
degrees across Africa, at a quite recent date (DeCan loUe, Cult, PL, 197}- 
In support of the theory of the indigenous nature of the tree in India, 
the writer may quote an instructive passage, which appears to have escape 
the notice of later writers. In one of the earliest publications of the Agri.- 
Horticultural Society of India an interesting paper on the her is given, written 
i)y Babu Radakant Deb,and read in April 1829. In that article we read ? 
“According to the Purana, there was, in former times, a celebrated place 
of pilgrimage called Badarica Srama (the Badarinath of modern travel- 
, lers, a town and temple on the west bank of the Alacananda river in the 
province of Srinagar) [in Garhwdl, North-West ProvincesJ, which abound- 
[ ed with the hadari or jujube trees, and the devotees or sages of those 
times lived upon its fruits; whence the tree is supposed to have been intro- 
I duced more generally into other parts of India.’ This tradition testifies at 
least to a very ancient knowledge of the tree and of its fruit, and points to the 
1 probability that the tree, or the knowledge of its cultivation, may, as stated^ 

! nave originally spread from Northern India. ^ Cultivation by selection- 

and grafting has very much improved the wild jujube fruit in India, and as 
a natural consequence many kinds exist, which differ markedly from each 
other in size, shape, and flavour. The plant itself varies in size, from a 
shrub or very small tree to a large tree. One in the Central Provinces, 
carefully measured by Mr. Hooper, was found to have a girth of 16 feet 
9 inches at 5 feet from the ground, and 23 feet at the base, with a height of 
80 feet. [In this connection it may be added that, according to sorne 
writers, a species of Zizyphus is supposed to have been the Lotus fruit, 
but by others it is believed that the oblivion fruit as obtained from a 
specie- of Diospyros {Conf, with VoL III. pp> 136, I 47 t 

Gum. — -Frequent reference is made in works on the products of 
India to a gr.m derived from the bSr, but satisfactory evidence even as to 
its existence is wanting. In the Bombtty Guaeiteer, Vol. XV., it is stated 
that the bark, yields a kind of kino gum, employed in tanning and for 
' medicinal purposes. Sir George Birdwood states that a portion of gum- 
j gattie is derived from the tree, baton the other h^iid. the Catalogue of the 

i Madras Exhibition of 1^55 contains the remark that the n oduce is not 

- a true gum. It appears to be most probable that the lac which is fre¬ 
quently produced on thu tree (see Coccus lacca, Vol. II., 411) may in cer- 
I tain casas have been inadvertently classo i with gums. 

Dye & Tan,—The bark is said to be used for tanning purposes in 
^ Northern India [Stewart, Powell, Bv.mdis, Buck, etc*). 
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Medicinal properties of Jujube. 




Bombay {Lisboa, several Gasetieers), Madras {Beddome, Drury), and 
Burma {Kure), It is apparently not employed for this purpose in Bengal 
proper, since McCann makes no mention of it, but Campbell states that 
it, along with the fruit, is used for tanning in Chiitia Nagpur. The bark, 
LEAVES, and fruit, all contain tannin, but no information can be given as to 
the percentage, nor as to the respective tanning value of the different 
parts. The bark is occasionally thrown into indigo fermenting vats to 
aid in precipitating the fecula. In the Hcnzada district of Burma the 
fruit is employed as a mordant in dyeing silk a reddish pink colour with 
safflower (Liotard), - 

Oil.—The KERNELS are said to yield an oil, of which nothing is known. 
It is stated in the Ahntadabad Gasetteer (Bomb., IV., 24) that the tree 
‘‘yields a \v.ax much used by goldsmiths for staining ivory redthis 
remark probably refers to lac. 

Medicine.—In the Bhdvaprakdsha three different kinds of h 4 r are said to 
be described,— suvira, kola, 3.x\di karkandJul. The fir^ is consi dered, in 
Sanskrit medicine, to be cooling, aperient, astringent, aphrodisiac and 
nourishing, and to be indicated in bilious affections, fever, hsemorrhages, 
consumption, and thirst. The second is described as sweet, yet slightly 
acrid, and full of flavour; li. is considered a hot remedy and is recommended 
for flatulence, bilious affections, and constipation The third form is in¬ 
ferior and similar in properties to the second. In the RdjavalUibha, old or 
preserved hSr fruit is described as capable of removing “dryness and 
weariness,” to act as a stimulant and to be ehsy of digestion. The 
KERNEL is said to beantibilious, and useful in cases of nausea and thirst 
from fever {Babu Radakant Deb, in Trans, Agri.^Horfi. Soc., hid,, li,, I 
/). Ainslie states that the root is prescribed in decoction by the Vyiians 1 
in conjunction with sundfy warm seeds, as a drink in certain cases of 
fever, “but,” he adds, “I am inclined to think that it has little virtue.” 
In Northern India, the fruit is believed to purify the blood, and to assist 
digestion ; the bark is said to be a remedy for diarrhoea ; the root is used 
as a decoction in fever and delirium, also, when pow'dered, as a dressing 
to ulcers and old w’ounds; the leaves are made into a plaster which is 
applied in strangury and other diseases, and the seeds are employed as 
an astringent in diarrhoea. The small wild fruit, Kokanber, is believed to 
have specific virtues in “ special diseases ” (Baden Potvell). In Bombay 
the young leaves, pounded with those of Ficus glomerata, circ applied 
to scorpion slings (Dymock). 

Chemical Composition.— The fruit of Z. vulgaris, which probaldy 
is similar in composition to that of Z. Jujuba, contains mucilage and 
sugar j the bark and leaves contain tannin ; the watery extract of the wood 
contains acrystallisable principle a tannin (Zi 5 ipJ:alunic \ 

acid), and a little sugar (Lotom) (Phcrmacog. Ind,), , 

Special Opinio '^s, — The tender leaves and twms arc used in the I 
form of paste as an ^ipplicaiion to boils, abscesses, and carbuncles; ilu \ ' 
promote suppuration^’ [Civil Surgeon J. H. Thornton, B,A., M,B'., 
Monghvr). “ The root and bark are astringent and are used with babul- 
bark in preparing gargles” (Surgeon-a j or Robh, Ahmedahad). 

Food & Fodder.—The fruit of the wild ber, which ripens in the cold | 
weatlior, resembles the crab-apple in flavour and appearance, is nc\ei | 
larger than a gooseberry, but, notwithstanding its acidity, is much eaten | 
by the poorer classes. In times of scarcity it is especially prized. In tin \ 
Deccan Famine of it was powdered and made into a sort of meal j 

(called, Berchiini in Hindi), which was largely consumed. By cullivnlion it 
is very greatly improved both in size and flavoii.". Certain kinds areltnng, 
others oval, or round ; all are sweci, mealy, and palatable, rhe unripe ' 
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fruit is pickled ; the ripe pulp is dried, mixed with salt and tamarinds, to 
form a condiment; the kefn’els are also eaten. The leaves are a good 
fodder for cattle and goats. 

Structure of the Wood.—Hard, reddish, no heartwood, fine and close- 
grained, strong; weight from 43 to 58B) per cubic foot. It is lartiely 
used in ordinary constructive work, for making well-curbs, well wheels, 
ploughs and other agricultural implements, oii-mills, tent-pegs, charpoy 
legs, saddle-trees, camel saddles, clogs, combs, and othe'- articles for 
which a hard, durable, close-grained timber is necessary. It has been re¬ 
commended for furniture, and is said to make excellent charcoal. 

Domestic & Sacred.—The branches are employed for making hedges 
in many localities {Cleghorn), The leaves are l^irgely used as food for 
tasar silk-worms, in certain parts of the North-West Himalaya; the cocoons 
of this tree are said to be superior to those on any other. Stewart 
states that the silk obtained in Kangra from a wild silk-woi m’s cocoon, 
found on this tree, was at one time generally employed for tying the barrel 
on to the stock of t’ne matchlock, “ being found better for the purpose than 
sincus or leathern thongs” (see Silk, Vol. VI., Pt. HI.). According to 
Bel lew women near Peshdwar make a lather (?) with the leaves in water 
for washing the head. 

Zizyphus naramularia, W. 6 * A.; FI. Br. Ind., /., 633. 

Syn.—Z. Lotus, Lamh.) Z. microphylla, Roxh,; Z. iioruN difolia, 
Rhamnus nummularia, Burm, 

Vern. —Hind. ; kdnta-ber, Bundhl. ; Malla, her, birdr, 

jhari^ ketntOt jhur-bety N.-W. P. ; Birota, jar-heri^ jhar-ber{, malla-bevy 
fnalldnyjandy bery binirymalld, kokni-ber, ittara ber, zari, pdloy kokan 
ber,jhdr-puldy Pb. ; Karkanrdy karkanay karkany Pushtu ; Bcry bhovy 
jkalbhor, Raj. j Gancty jangray jangrly nandch-jangrOy her, Sind ; Paliy 
C. P. ; Parpalli gidaiiy Kan. 

References. — Roxb.y Ft. Ind., Ed. C.B.C.y 206; Brandis, For. FI.y S8 : 
BeddomCy FI. Sylv., Anal. Ixix. : Gamble, Man. Timb., Sg ; Dalz. 

dr Gibs., Bomb. PL, 40 ; StcToart, Pb. Pi., 43 ; DC., Grig. Cult. PL, ig6 ; 
Lace, Quetta PL ; fourn. Linn. Soc^, xxviii., 204 , 314; Murray, 
PL <Sr Drugs, Sind, 146 ; Baden Po-mll, Pb. Pr., 337, 602 ; Atkin- 
snn, Him. Dist., 307; Ec. Proi,, ^.-W. P., Pt, V., 44, 54; Settle¬ 
ment Reports :— Delhi, 28 ; Rohidk. 78 ; Jhang, App. xxv., ccHi; Ho- 
hhungabdd, 284; Gazetteers : — Bombay, XV., 430 ; N.-W. P., I., 80 ; 
IV.y Ixx. ; Jalandhar, 5 ; Karnal, 16; Mdltdn, 102; Ludhiana, IJ ; 
Bannuy 23; Delhi, 20; Agri.-Horti. Soc. Ind., Journ. {Old Series), 
Xlll.y 320 ; {New Scries), I., 85 ; V,, 73; VI., Scl., 18 ; Ind, Forester :— 
III,, 201 ; IV., 228, 233 ; V., 13, 3 f, 4?! / X,, 168, 325 ; XI., 467 ; XII. 
App,, 2, 0 ; XIII., 542^ 

Habitat.—A prickly shrub, found in the Panj^b up to 3,000 feet, in 
the North-West Provinces, Sind, and Baluchistdn; also inGujardt and the 
Western Peninsula from the Deccan and Konkan southwards. 

Tan.—The bark, is used for tanning in the Panjab {Baden Poivell). 

Medicine. —In Northern India the fruit is considered cool, astringent, 
and of value in bilious affections {Sttwart, Baden Powell). Mr. Lace 
informs the writer that in Baluchistan the bark Is employed to make a 
poultice for foul sores, and ihat a decoction of the same part is used as a 
gargle in sore-throat and ulcerated gums. 

Food Sc Fodder. -I'lie fruit is small, round, acid, and much inferior 
to the preceding, but is appreciated by the poorer classes, especially in 
times of .scarcity. It is 'veeL, acidulous, has a not unpleasant flavour, 
and when boiled in milk is said to make a fairly good tart. Brandis 
states that during the famine of 1869, which drove large numbers of the 
inhabitants of Marwar and other parts of Western Rdjputdna from their 
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homes, it served as food for thousands. “ In the winter, 1869.70,’’ he | 
writes, “ the crop of these berries had been plentiful; and when I marched 
through Rdjputdna, from Agra to Guzerdt, in December 1869 and Janu¬ 
ary 1870, I found the shrubs completely stripped of their fruit wherever 
the flocks of hungry emigrants from Marwar had passed through.” Like 
the fruit of the former species this has been supposed to be the lotos of 
the aneients, but, as DeOandoIIe remarks, they must have been vety poor 
or very temperate to be satisfied with such a fruit, and widely different 
opinions prevail as to what the fruit described by the ancients really was. 

The LEAVES form a most valuable fodder for camels, goats, buffaloes, 
and cows, and are highly esteemed in the sandy districts of Sind, the 
Panjdb, and Baluchistdn. They are stored for winter use by allowing the 
cut branches to dry, beating the leaves off, and gathering them into heaps. 
They may be grown either alone or with some form of chaff, straw or 
bliusa, and arc supposed to be heating, and to promote the secretion of 
milk. In the Settlement Report of the Delhi District it is stated that 
camels and goats prefer this fodder to almost any other. It is said to be 
cut in that district twice a year in April and November, and that it sells 
at from 3 to 5 maunds per rupee. Mr. Coldstream states in a note to 
the Editor that miles of it exist in the Hissar district, and that it is ^ 
valuable as a camel and cattle fodder (under the name of pal6) that vil¬ 
lagers often pay their ncnuce off the produce. 

Structure of the Wood. —Yellow, hard, compact, weight 431b per cubic 
Coot; too small to be of value except for fuel. 

Domestic.—The dried branches, from which the leaves have been 
•shaken for fodder, are much used in making heaped-up fences. Th^e 
are made either by burying jhdri stumps in the ground, and using the 1 
barrier thus formed as a foundation on which to pile fresh bushes, or by ' 
simply laying the branches lengthwise on the ground, and weighting them 
with mud and stones to keep them in position. In certain localities they 
are more elaborately and permanently raised by sticking the branches 
upright and binding them with straw ropes. The bush is also not unfre- 
quently planted as a hedge. 


Zizyphus CEnoplia, Mill; FL Br. Ind.J., 6:^4* 

Syn. —z. ALBENS, NaPECA, & SCANDENS, Roxh* : Z. CELTIBIFOLIA, DC. / 
Z. FEHRUGiNEA, Heyne ; Z. PAiLENS, IVall. ; L. pedickllata. Wall, i 
Z. RUFULA, Miq. ; Rhamnus CEnoplia, Linn. 

\exn* —Makaiy Hind. ; Sidkul, shyaknl, mahkoa, Beng. ; Baroh)li> 
Uriya j SiydhHly wake, bantolan, N.-W. P.; Jrfrty C. P. ; Parafru 
f t7 r ingiy pari Vi iy paranuy pqrkiy Tel.; TasaBinniey tau-a"*t Burm. » 
Erratninya-Tvely SiN^ ; SrigiHakali, S.\NS. 

Rttferences.—jRojcb.y FI. Ifid.y Ed* C.B.C*y 204^ 205, 206: Bran J is. Fur* 
Fl.y S6 ; Knrsty For. FI. Buri)\^y /., 266 : Beddome* FI. Sylv., Anal* Gc::^ 
Ix!x. ; Gamble, Man. Timb.yb^: Thwaites, Fn. Uyl* PI., 74 ; ^ 

Gibs., Bomb. FI., 49 ; Elliot, FI. Andhr*, T44, ^ 45 ; Mason, Burma & Its 
People* 760; O^ShaughTicssy* Peng. Dispens*, 273; 

Med. Hind., 3 t 8 ; Atkinson, Hun. Dist., 30 ?; Ec. Ptoo,, P., Pi. 

Y-y 44 * 54 ; Balfour, Cyclop., III., nso ; Gazetteers t—Bombe^, Xif., j 3 o ; 
N.^W. 7.^ sq . ixx, ; Ind. Forester, 11 Ft 3 or ; IX., 4S1; Agn.~ 

Horti. Soc. Ind., Journ. {Old Scries), XIII., 320. 

Habitat.—A straggling or climbing shrub, very common throughout 
the hotter parts of India, from the Panjdb and North-V’ost Himalaya to 
Asscam, Malacca, and Ceylon, 

Gum .—1 he bark affords a good deal of ktno, and djes leather red ” 
{Balfour). This remark probably, as in the casa oi Jiijuba, applies tr 
the lAc: occac'onallv kuiml in it. 


FOOD & 
FODDER. 


Leaves;. 

259 


TIMBER. 

260 

DOMESTIC. 

Branches, 

261 


Bush. 

262 

263 




204 

Kino 


265 

I ;.c. 

266 


24 ’ 


Z. 266 













Dictionary of the Economic 



ZIZYPHUS 

rugosa. 


Different kinds of Jujube. 


MEDICINE. 

Bark. 

267 

FOOD. 

Fruit. 

268 

DOMESTIC. 

Shrub. 

269 

270 


FOOD. 

Fruit. 

271 

DOMESTIC. 

272 

273 


GUM. 

274 

MEDICINE. 

Bark. 

Flowers. 

TTjt 

FOOD. 

Fruit. 

277 

TIMBER. 

278 

domestic. 

Branehe*:; 

279 


Medicine.—A decoction of the bark is said to promote the healing of 
fresh wounds (Roxburgh). 

Food.—The fruit, which ripens in the rains, is eaten. 

Domestic.—The prickly shrub is commonly used for hedges and 
heaped-up fences. 

Zizyphus oxyphylla, Edgw.; FI. Br. Ind., /., 634. 

Syn.—Z. ACUMINATA, Roylc. 

rama, Santal ; Giggar, N.-W. P. ; Pitni, kokdnbc^r, amldi, 
amniaiberi, shamor, Pb. ; Ghar-guruy Pushtu ; Kurkun bdr, Afgh. 

References.— Brandis, For, Fl.,86; Gamble, Man. Timb., 8g ; Rev. A. 
Campbell, Rep., Ec. PL, Chiitia Nagpur, No. 8706; Lace, Quetta, PL, 
Journ. Linn. Soc., xxviii., 309; Atkinson, Him. Dlst., 307 ; Royle, HI, 
Him. Dot., 168 ; Settle. Rep., Lahore, 14, 

Habitat.—A thorny shrub of the Temperate Himalaya, from the Indus 
to the Ganges, between 2,000 to 6,000 feet •, also found in Hazara. Mr. 
Campbell includes it in his list of Economic Products of Chutia Nagpur. 
Food.—The fruit ripens in the cold season, and is eaten. ^ 
Domestic-—It is largely used in dry-fencing in Chutia Nagpur, where 
it is believed not to rot so quickly as the other species of Zizyphus. 

Z, rugosa, Lamk. / Ft. Br. Ind., /., 6j6; Wight, Ic., E 339 * 

Syn.—Z. BurRvEA, Ham. ; Z. glabra, lat folia, & tomentosa, Roxb. ; 
Z. OBLiQUA, Hcyne; Z. paniculata, Roth.; Rhamnus glabratus, 
Heyne. _ , 

V^ra.—Uhirka,-Vioi..-,Sekra, Santal; 

harrey, toran toZ’, 

Bom's ; 5 «r.a«, Mab. ; iWw, Nilohiris j Myauhet, ■, Maha- 

R^e 7 ences^— FI. M., Ed. C.B.C., 204 , ^5, f>6; Brandis. For. 

K€ierence « Burn.. I., 26S, 267 ; Gamble, Man. Ttmb., Jio ; 

rilmniir^ Eti *Cevl PL, 73 ; Dale. & Gibs., Bomb. FL, 49; Rev. A. 

Keb Nagpur,84.13! Dymock.Mat. Med. W. 

Ind ^2nd fI' Hi, SS6; Dynwei, Warden, & Hooper. Pharn.acog. Ind., 
P wT minion, Hinl. Hist., S 4 ‘ ! I^ishoa, U PI Bomb 149 ■ Aplin, 
the Shan States, ISS 7 - 8 S ; Gaaetteer, Bombay, XU I., 27 ; XV., 
XVI.. 17 "Ind. Forester, VIII., 133 ; XIII., ,20; XIV., 159. 
Habitat —A large, evergreen, scrambling shrub or small tree, of tlie 
Sub-Himilavan tract from KumAon eastwards, Behar, Assam, Sylhet, 
Burma, Central and South India, and Ceylon. • 11 

Gum-Said to yield a gum, of which no information is obtainable. 
Medicine.—The BARK, powdered and mi-ved with ghi, is applied to the 
swelling in tlie cheek caused by toothache, and is also given f^ ulcers in 
the mouth {Rev. A. Campbell, Ec. Prod., Chutia Nagpur). In Bombay 
it is used as an astringent in diarrhoea, and the flowers with an equal 
qu in^ity of the petioles of betel leaf, and half as much lime, are given in 
Am ain pills twice a day for monorrhagia (Pharmacog. Inf). ^ ^ , 

Food.— The FRUIT'k eaten by Natives, in all locaiiues in which the 
plant grows. In Bombay it is said to br: a great support to the people 
of the Ghats from March to the middle of May ' (Lisboa), and was much 
eaten in the Poona district during ;he famine of 1877-78. It has a 
peculiar mawk'sh flavour. 1 , , , 

Structure of the Wood.—Reddish, moderately hard, warps, readily 
attacked by insects; weight 4sflb per cubic foot. It is only valuable for 

Domestic.—The rr.anche5 », like those of the other species, arc used to 
make heaped-up fences. 
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The Common Jujube. 


(y. Murray.) 


ZIZYPHUS 

vulgaris. 


Zizyphus vulgaris,, Lamk.; FI . Br . Ind., I., 633. 

The Common Jujube ; Jujubier, Fr . 

Syn. —Z. FLEXUOSA, Wall. ; Z. nitida, Ropcb. ; Z. sativa, Ga:nn, 
r Z. SINENSIS, Lamk, 

Vern.—TitnioT pitni-b^r^ b6r, kandika, kandidri, sin^li, simli. ban, UiND.j 
Sinjili, kandiari, hdr, kul, khalis, ghuter, bheri, N.-W. P. ; Phitni, 
konkan her, sivjli, simli, bdrj, ban, Kash mi u ; Phitni, kokan bir, ganyeri, 
kdndika, kaiidi ari, barart, shamor, sinjli, amlai, amnia, amni, amrd, 
imld, beri, pitni, bcr, relnu, Pb. ; Karkan ber, Pushtu ; Ber,anab, 
Sind; Unndb,Tdii~bor, Bomb. ; Unndh, Arab; Sinjid-i'jildni, kunar, 
Pers. 

References.— FI. Ind., Fd.'C.D.C., 204,’205 ; Brandis, For, Fl„ <? 5 ; 
Gamble, Man, Timb„ 88 ; Stewart, Pb, PL, 42, 44 ! 

PI. Coll, Afgk, Del. Com., 4^; DC., Orig. Cult, PL, 194; O Shaughnessy, 
Beng. Disben^., 2 i 3 ; S', Arjnn, Cut. Bomb. Drugs,, oJ; Mu^ay, PL & 
Drugs, Sind,i 47 ; Dymock, Mat.' Med, W, Ind., 2 nd iSo ; Dy^nock, 
Warden, & Hooper, Pharinacng, Ind., I,, 350 ; Year-book Pharm.,1874, 
624; Baden Powell, Pb. Pr., 601, 602; Atkinson, Him. DtsL {X., N.-W, 

P. Gat.), 307; Ec. Prod., N.-W. P, Pt. V„ 44, 54 ! Stocks, Rep. on 
Sind ; P. W. Dept., Rept. on Gums & Resms, 36, So ; Cooke, Lrums & 
Resins, 28; Settlement Reports:—Pan} db, Montgomery, 17 ; Hazdra, 
94; N.-W. P,, Shahjehanpur, ix. ; Gazetteers :—Bannu, 23 ; DSra 
Ismail Khdn, 19; Montgomery, i 7 ! Hazdra, i 33 ; Ind. Forester, II 
175 , 407 y 408; XIV., 390; Smith, Ec. Diet., 115,229. 

Habitat.—A shrub or small tree with rigid spreading boughs and slitr 
branches, found, wild and cultivated, in the Panjab up to 6,500 feet, and 
extending to the North-Western Frontier, occasionally cultivated as far 
• south-east as Bengal (FI. Br, Ind). DeCandolle expresses the belief that 
it is not truly wild in India, but that it is simply an escape from cultiv.i- 
tion. ** It appears to me probable,” he writes, that the species is a 
native of the north of China; that it was introduced and became natura¬ 
lised in the west of Asia after the epoch of the Sanskrit language, perhaps 
two thousand five hundred or three thousand years ago ; that the Orecks 
and R6mans became acquainted with it at the beginning of our era, and 
that the latter carried it into Barbary and Spain, where it became part Iy 
naturalised by the effect of cultivation.” [But it juay fairly be asked,^ is 
the plant, or was it ever, of such value as to justify an ancient cultivation 
and introduction into India, where several equally good if not superior 
species were indigenous ?— Ed., Diet. Econ, Prod,\ ^ j r j 
Gum.— A gum is said to be obtained from this species, and tope used 
fpr dyeing, and as a drug. A sample from the Central examined 

by Cooke, was in irregidar masses and broken pieces of a dull dark brow n 
colour, with a lustrous fracture, soluble in wat^, but forming a dark 
coloured mucilage very like that of coar.se dark Babul 
fact, very similar in 'every way to an inferior sample of th^^ 
lac insect occasionallv lives on this species; .^"^dueutly m Sind 

Medicine.—The dried tRUix of this species, the of Arabic and 

Persian works - 

iLVulflargely imported into Bombay from the Persian Gulf and China. ■ 
Muhammadan writers regard it as si.ppurative, expector.ant.and apurificT | 
of the blood. The bark is emp-yed w flean^wounds and soj^cs^tlu.^G^UM 



SltTcoites! ..i 

Iro"' Chinr.,.,,.! Il.t Pen'un 

The Chinese fruit is preferred, as ii islarg. . ind sweeter. Value, 
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The Tandi Jhapni. 


Chinese, R8 per Surat maund of 27JIb; Arabian, R4. to R5 ’’ {PkarmadoS* 
Ind:). 

Food.—The fruit is very similar in every way to that of Z. Jujuba, 
being an oval pulpy drupe about the size of a plum. It varies much, and 
can be greatly improved by judicious cultivation and grafting. When 
fresh' it is rather acid, but when dried is much sweeter. The small sour 
fruit of the spontaneous form is also eaten by the poorer classes. The 
LEAVES are used for fodder. 

Structure of the Wood.—Very similar in structure to that of Z. Jujuba, 
and used for the same purposes. In France it is employed for cabinet¬ 
work, under the name of acayou d* Afriqiie. 

Zizyphus xylopyrus, Willd,; FI. Br. Ind., /., 634. 

Syn.— Z. Caracutta, ; Z. cuneata. Wall.; Z. elupfica, Roxb. ; 
Z. ORBICULARIS, Schult-; Z. RUMINATA, Ham.; Z. ROTUNDIFOLIA, 
Roth.; Rhamnus xylopyrus, Rets. 

Vern. — Kat-her, beri. goti, gotdha, kakor^ chittania, sitabir, ghout, Hind.; 
Karkatta, KoL ; Karkaty S vNTAL ; Goty gotoboro, kanta bohuly Uriya ; 
Goit, Bhumij ; Kankor, Khar war ; Katber, Bfrar ; Ghota. Melghat ; 
Ghato, gkouti, C. P. ; Gkattdl ghotia, GoND ; Ghunty N.-W. P.; Ghot, 
siitiy Bomb. ; Gotiy bhorgoti, kdntegotti, guti. Mar. ; Goti, gotte, Tel. ; 
Challe, mullu kdre, Kan. 

References. — Roxb.. FI. Ind., Ed. C.B.C.y 205, 206; Brandis, For. FL, go; 
Beddomcy FI. Sylv., Anal. Gen., Ixviii. ; GamblOy Man. Timh., go ; 
Thwaites, En. Ceyl. PI., 74 ; Dale, & Gibs., Bomb. FL, 4g ; Rev, A, 
Campbell, Rep. Ec. PL, Chutia Nagpur, No. 7if8i ; Elliot, FI. Adkr., 63 ; 
Atkinson, Him. Dist.,307 ; Drury, U. PL, 459 i Lisboa, U. PL Bomb., 
$0,242,^8; Birdwood, Bomb. Pr., 342; Buck, Dyes & Tans, N.-W. 
P.ySS; Liotard, Dyes, 33,36; Settle. Rep., Seonce, lO : Gazetteers 
Mysore & Coorg, /., 50 ; Bombay, Kill., 24 ; KV,, 79; N.AV. P., /., 80; 
IV., Ixx. ; Agri.’Horli. Soc. Ind., Trans., VI., 48 ; jour. {Neva Series), 
Vl.ySel.y i8 ; Ind. Forester, /., 274; IIP, 201 ; IV., 228, 233, 318 ; 
Vlfl., 417 ; IK,, 40T ; K., 222 ; KII., App., to ; Kill., f20. 

Habitat.—A large, straggling shrub or small tree, found in North-West 
India, Nepal, Banda, Rdjput^na, and Oudh, ascending the Himalaya to 
2,000 feet; also in Behar, the Western Peninsula from the Konkan south¬ 
wards, and in Ceylon. 

Tan.—‘‘The berry contains a considerable amount of tannin; the 
BARK is also used in Bundelkhand as a tanning agent in company with 
the leaves of the dha shrub,” Woodfqrdia floribunda, Salisb. (Sir E. C. 
Buck), They are similarly employedMn Chutia Nagpur, Bombay, and 
other parts of India, 

Food & Fodder.—The pulp of the fruit is not eatable, but the ker- 
nrls, which taste like filberts, are eaten by Natives (Roxburgh). The 
young SHOOTS, leaves, and fruit are eaten by cattle and goats. 

Structure of the Wood.—Yellowish-brown, h.ard, tough, heart and 
sap-wood not distinct; weight 6olb per cubic foot (Skinner), 491b (Gamble). 
It is durable and cix^Wy worked; used for cart-building and making 
agricultural implemcrUs, and fur torches. 

Domestic.— The bark and charred fruit, especially the latter, arc 
largely employed in making a blacking, or black-dye for leather. 

ZORNIA, GmeL ; Gen. PL, /., j/( 9 . 

Zornia diphylla, Pers.; FL Br. Ind., II., 147- 

Syn. —Z. A NGUSTIFOLIUM, Smith Z. DICTYOCARPA, DC. / Z. GIBBOSA & 
GRAMISEA, Spanog/lC ; HeDYSARUM DIPHYLLUM, 

Var. zeyloneiisis=Z. zeylonensis, Pers.; Z. conjugata, Smith; 

Hedysarum conjugatum, Willd. 

Var, Walkerir Am. Pug. (sp). 
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The Alethi. 


{J, Murray.) 


ZYGOPHILLUM 

simplex. 


* Vern.— Tandi jhapni^ bir m6ch, Santal ; Nelam mart, Malay. 

Referenees.— F/./m/., Ed. C.B.C., 576 ; Dalz. 6f Gibs., Bomb. 

FI., 62; Th'maites, En. Ceyl, PL, 85 ; Campbell, Ec, Prod., Chutia Nag¬ 
pur, Nos. 7S44, 8228, S738 ; Rhsede, Hort. Mai., IX., t. 82 ; Gazett&rrs :— 

N.-W. P., IV., Ixx; X., 308; Bombay, XV., 432. 

Habitat.—A very common annual throughout the plains of India from 
the Himalaya to Ceylon and Burma, ascending to 4,000 feet in Kumdon.^ 

Medicine.The root is given, along with that of bhadar jhapni, MEDICINE, 
to induce sleep in children. These plants shutting up their leaves at 
night have probably suggested the idea to the Ojhcis^* (Campbell, Ec. 301 
Prod., Chut{i\Nagpur). 


ZYGOPHILLUM, Linn.; Gen. PL, I., 266, gSS. 

Zygophillum simplex, Linn.; FI. Br. Ind., I., 424; ZYGOPHYLLEiE. 

Vem. — Alethi, Pb. j Aletthv, putlani, Sind. 

References.— Stewart, Pb. PL. 38 ; Murray, PL & Drugs, Sind, 92. 

Habitat.—A prostrate, much-branched herb of the arid, sandy tracts 
in Sind and the Panjdb. 

Medicine.—The Arabs beat up the leaves in water and apply the 
infusion to the eyes in ophthalmia, etc. 

Food & Fodder.—The seeds are swept up from the ground by the 
nomad tribes of the Pan jab and Sind deserts and used as food under the 
above name. Stocks states that camels are very fond of the plant, 
and eat it greedily; but it is said to have such an offensive odour that no 
other animal will touch it. 
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